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ABSTBACT 

The use of telecommunications vas studied as a means 
of making higher education more accessible to urban disadvantaged 
adults by using a statewide, closed-circuit, instructional 
telecommunications network. A comprehensive review was made of 
telecommunications in higher education, the learning needs and styles 
of urban disadvantaged adults, and the alternative modes of 
telecommunications and their applications. It vas recommended that 
the Commonwealth of Massachusetts should not establish a state-wide 
closed-circuit instructional television system, but should consider 
the use of broadcast facilities to broaden access; videotape or 
instructional television, fixed service (ITS) systems, and 
neighborhood learning centers would help make education accessible to 
disadvantaged adults. Appendixes include the research reports, 
consultant reports, a design for a neighborhood learning center, 
brochures, and a bibliography of over 100 items. Figures include maps 
of the areas and statistical data. (Author/DS) 
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T«l«comaunications Report 
Introduction 

At the outset it must be noted that the ideas in the body of this report 
are in large neasure those of the Coinmnity Adrisory Council which aided the 
project staff in the study. The details of the conposition and operation of 
that Council are giyen later in this report; suffice it to say that this is 
their report^ The learning system proposed is as they conceired it. It is 
the hope of the staff that the Council's ideas are adequately expressed* 

Summary - This report was funded in 1973 by a grant from the Massachusetts 
Boaro' of Higher Education* The initial intention was to study and report on the 
feasibility of a statewide, closed-circuit, instructional telerision network. 
The study was j erf ormed by sunreying the state-of-the-art of telecommunications 
as it is applied to higher education and eraluating the potential for applying 
that technology in Massachusetts. A target population was chosen and basic 
system parameters evolred based on their location, educational needs and poten- 
tial media applications. The critical factors about the target population which 
influenced the design of the izistructional system and the application of tele- 
communications were determined. The critical factors for other populations 
were considered as well, and the suitable communications systems reTiewed. 
Those considerations led to the following recommendations 

^ 1* Wo general state-wide, closed-circuit, instructional television 

should be established. (Other altematires seem to offer more flex- 
ible, more economic ways to meet current needs.) 

2. If broad access to higher education is soui^t, the existing broad- 
cast television system should be used. 




2 



5» If accegs to technical educational programs is sought ^ a Byetem 
of videotape diiif ribution should be estAbliahed or on e or more 
:CT ?S (Instructional Television, Fixed Service) systems should be 
established in areas where industry is heavily concantrated. 
Such systems should be established onlv where aufficient indus-> 
trial support exist^ j ^ to provide financial viability^ 

^» To aid leas advantaged adults in improving their life situations 
throu^ education, a system of technologically^basedt indigenously 
staffed, Neigfabortiood Learning Centers (similar to current Adult 
Basic Education centers) should be established, including voca-* 
tional training on a community basis, supported by the closest 
♦ public institution of post-secondary education. 

Background * This report was funded under Title I of the Higher Education 
Act of 1963 by the Board of Higher Education of the Commonwealth of Massachu- 
setts. The grant was made under the 1973 amendment of Program IMPACT, the 
State Plan for Community Service and Continuing Education. That Plan enables 
the state to consider strategies for dealing with many community programs 
which defy short-range solutions. The Plan states (pg. 3) that its commtmity 
service focus in education requires that the education of people be oriented 
toward the neighborhood as the primary beneficiary. It further states (pg. h) 
that during the years 1973-76 » ••Massachusetts will direct its efforts toward 
making an IMPACT on community problems related to access. •* The Plan points 
out (pg. 3) that •*...the complexity of modern technology... becomes a crucial 
obstacle standing in the way of public participation in the solution of 
community problems." And finally, the Plan states (also pg. 5) that its 
highest priority will be directed toward •'the neglected^' including those 
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^•••diMdTtBtag«d bj reo«i laaeiiaf* or oatwal barritps, th« poop and tbo 
disMf PAAckisod. • • ^ 

It is within tko conttatt of that fltata Plan fop Comilty Sorvico and 
Coctinuittg Sdacation tkat tkia atm^ vaa initiat«d and carriad out. Aa will 
ba apparant tba purpoaa of tkia papopt baa baan to datanina how tha tach'- 
nology of talacoanaicatioaa ooald baat ba hamaaaad to prorida greatap 
accaaa to hi|^ap adacation fop tha urban diaadvantagad ^ 

In aocordanca with tha prooadaraa of Prograa DIPACT, a propoaal for 
support U FT 1973 ma aubaittad by tha VnlTaraity of Maaaachuaatta to tha 
Board of Hightr Sducation in Fabruary, 1973. Tha propoaal (pg. 1) racogniaad 
a naad in tha Coam>nwaalth for ^low coat public adaoation which can reapond 
to tha Tariad naada of a atudant body which ia bacoodlng incraaaingly diraraa 
in aga, occupation, aoaio-^oaoaic background and racial and athnic origina.^^ 
It 'a aUtad objactiTa (pg. 1) waa to "...parfora a faaaibility atudy for a 
atata-wida closad-circuit , iaatructional talariaion natwork which would 

intarfaca with public cabla talariaion and link tha caapuaaa of tha UniTarsity 

1 

of Maaaachuaatta with thoaa of tha Stata and Connity collagaa.**' Tha intant 
of tha atudy waa praaantad (pg. 1) aa an attaatpt datarmina tha: a) nanage- 
■ant; b) hardwara; c) prograaaing; and d) financial raquiraaanta of a ayataa 
which i^an linkad with oabla T.V. can ranch tha optiaua nuabar of citiaana 
in tha Coaaonwaalth and aarrica tha broadaat ranga of aducational naada.** 

Aa propoaal waa accaptad by the Board of Hi^ar Education and fundad 
in tha aaount of 1^,000 in fadaral funda with $2^,000 in aatching funda 
proTidad by tha Unlreraity. The pariod of parfozmnca of tha grant waa from 
Auguat 1, 1973 to Noyaabar 30, 197^. 

9 



In 1972, '73 and '7k, a bill (Houat bill #2903 in 197^) was presented 
in the Massachusetts legislature by Speaker Hartley, to authorize the develop- 
ment of a Bulti -channeled, closed-circuit instructional television network 
for Massachusetts. That bill has not been enacted by the legislature to date. 
One of the factors felt to be delaying passage of that authorising legislation 
was the absence of an in-depth study which could clarify the issues related 
to the developMnt of such a network. The study proposed by the University 
and funded under this grant was intended to "be helpful in developing the 
information necessary for the legislature to take the appropriate action on 
this bill" (Proposal, pg. 9) Heconendation 1, above, is that the bill not 
be enacted.) 

The Problea - This report will set forth the results of the investigation 
undertaken in the context of that background. The approach used in that investi- 
gation was to step back fron the engineering study initially envisaged and 
evaluate the question— How can the use of telecomnunications be developed best 
to aid the institutions of public higher education of the Commonwealth of 
Massachusetts in serving non-traditional students? In a sense, the assumption 
in the proposal that a closed-circuit television network was appropriate was 
questioned and it was decided to focus instead on the best use of telecom- 
munications in serving non -traditional students. 

In seeking to answer the major question, it was necessary to seek answers 
to a group of subsidiary questions, such as: 

Vfhat are the current needs of non-traditional students for higher education? 
What uses are currently being made of telecommunications and/or the media 
forms susceptible to transmission by teleconmunications? 
What trends exist in development which might have impact on a future 
telecommunications system? (Such trends must be considered afs those in: 
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students, (3) mtdit forms, (k) ttlecomaunications technology, (5) pro- 
Cramming for teleconmiunicationsi and (6) composite packages of learning 
materials*) 

What can be done through telecommunications to enhance the ability of 
public- institutions of higher education to serve non-traditional students, 
now and in the future? 

An attempt to assess the potential of telecommunications in eliding public 
higher education could have been attacked in a number of ways. A survey could 
have been made of the institutions of public hi^er education in the Common- 
wealth to determine how to connect them together (the original approach). An 
ideal communications system could have been designed and ways to use it gener- 
ated which might have justified its installation. The educational needs of 
people prepared for post-secondary education in the state could have been con- 
sidered and ways of meeting those needs through telecommunications found. The 
decision was made, however, to focus on a population having some coherence and 
evaluate its needs and the potential services through which to meet those needs. 
From a communications standpoint this approach was most desirable. It meant, 
essentially, that it would be necessary to determine to whom information would 
flow, what the information would be which flowed, and the source or sources 
frorr which it would originate— what information, from whom, to whom. 

V 

While the source of the funds for this grant (Program IMPACT) predispoced 
the investigators toward involving the '^neglected", (the disadvantaged), it was 
important to decide whether the group was functional as a target population, 
from a communications viewpoint. For purposes of communication, the simplest 
arrangement would be to have two single locations between which communications 
could take place. There are disadvantaged people and undereducated people in 
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every area of the state. People in rural areas are as economically disadvan- 
taged as those in the cities, but they are more dispersed. Trying to reach 
all the disadvantaged in the state, since they are found throughout the state, 
requires immediately, a broadcast communications system. While broadcast is 
a possibility, it might not be the best alternative. The choice was made to 
locate the disadvantaged by using census data and see if concentrations existed 
which might lend themselves to some other communications system design. 

To forestall the possibility of designing an overly specific system, a 
decision was made to review the needs of other populations, once one group's 
needs were met, to briefly assess the applicability of the suggested desif^n. 
The needs of the rural poor, * second chance*' students, the institutionalized,'" 
business-based students and traditional students were all also to be reviewed. 

In addition to defining and locating the target population, it was 
necessary to determine what information in what form was to be supplied to 
them. The assumption could haT« been to provide the kind of information normal 
to institutions of higher education in the usual form— lectures of college 
courses. It seemed more reasonable, however, not to impose arbitrary limita- 
tions which might result in designing a system to provide a product for which 
there was no market. The decision was made to ascertain what informational 
needs the target population had and then try to find ways to supply what was needed. 

The same sort of analytical process was used in considering the form of 
presentation. There are a number of ways of presenting information, educational 
or otherwise. The idea of the ''talking head" (the transmission of a picture 
of a lecturer) which is used for most educational programs (with the obvious 
exception of Sesame Street and The Electric Company) was rejected as ina^ prop- 
riate for our clientele. It was decided to investigate what forms of presentation 
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would be suitable, and then to try to design a communications system which 
could carry the format needed. 

Finally, while the staff had an institutional base (public higher 

education) with which it was obviously concerned, no prejudgment could be 
f 

made as to whether all or any of the institutions involved in public higher 
education could provide what is needed. Until the learning needs and re- 
quired format were defined, it was necessary to reserve judgment on which 
institutions should be "on'' the system. 

In essence then, the tasks as the staff defined them were to establish 
the location of the target population and, using their educational needs and 
learning styles, to determine the most suitable instructional system, speci- 
fically including the communications media to be used. Finally, to assess 
which existing institutions if any, could establish the necessary system, and 
to use all that information as the design parameters of a telecommunications 
system. 

Definitions - Before proceeding with the discussion of how the problem 
studied, it seems desirable to ensure common iinderstanding of the most signifi- 
cant terms used. The intent here, and throughout the report, is to ensure its 
serviceability for the informed lay reader. If that intent is expressed in 
ways which appear patronizing, that most assuredly was not our desire. 
Throughout the report the technology of telecommunications, the needs and 
learning styles of the disadvantaged and the potential for applications of 
education media will be discussed. The meaning attached to each of those 
terms — telecommunications, disadvantaged and media — are as follows: 

Telecommunications is the technology of electronic transmission of inform- 
ation from one place or person to some other or others on an instantaneous 

o 13 
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ba^is* It includes such systems as television (both broadcast and closed- 
circuit), Community Antenna Television, coaxial cable, telephone, teletype, 
facsimile, satellites, etc. Its essential features are that it is electronic 
and instantaneous. A detailed description and definition, along with some 
specific illustrations, are provided in Appendix Ck to this report. 

Disadvantaged refers to people having a family income of less than two 
times the federal poverty level and having less than four years of college. 
While those criteria may at first seem extremely liberal, this report relates 
to higher education, so considering people having only an 8th grade education 
would be restrictive well below the actual group of concern to the Board of 
Hif^ner Educatian.- At the same time, considering those people having graduated 
from high school but not from college would narrow the range of concern to the 
extent that "disadvantaged" would become very limited indeed. The economic 
criteria— two times federal poverty level - also prevents excessively narrow 
limits which might exclude many people with high school diplomas who have a 
valid claim on the services of higher education. Education and economi 
status tend to correlate well with one another in current society and the 
combination chosen was felt to be most suitable to the nature of the study. 
If an error were made, it was preferable that it be on the side of beinrr 
inclusive rather than exclusive. More thorough explanations of this term 
and the people to whom it applies can be found in Appendix C-1. 

Mftdi^ is' the means by which educational material (information) is 
presented to a learner. It includes instructors, motion pictures, television, 
books, etc. Educators frequently limit the term to mean television, films, 
filnstrips and other audio-visual materials, but the broader meaning will be 
used in this report. The term "media" is also used in communications, where 
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it has the same meaning it has in education. Appendix C-3 to this report 
deals with educational media and their applications* 

Other, lees pervasive terms occasionally will need definition* They will 
be defined as they occur. 

The balance of this report will reflect, then, the way in which the study 
was carried out and what was found. The findings commence with a description 
of the situation in higher education in 197^ generally, and in Massachusetts, 
and provide brief summaries of the research done by the project staff. The 
instructional system which evolved from the research is then described in some 
detail including the citation of existing models of the suggested components, 
problems foreseen, and the potential participation of existing institutions. 
The potential for the application of telecommunications to the suggested system 
is assessed. Finally, the pertinent system and population characteristics are 
noted, the '^other" populations are analysed and conclusions are drawn about 
potentially suitable systems for them. 

The report concludes with suggestions as to the next steps which might be 
taken to move toward the establishment of the suggested system. 
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Method of Investigation 

Community Advisory Council - As early as possible in the project, a 
Community Advisory Council was formed. That Council included the following 
people " 

Permanent members: 



Ayala, Julio 


Springfield 


Ayala, Maria Luisa 


Springfield 


Brewster, Ana 


Worcester 


Dearman, William 


Springfield 


Donawa , Fldward 


Springfield 


Donawa, Gloria 


Springfield 


Egan, Iris 


Worcester 


Rivera, Elena Ayala 


Springfield 


Silva, Agapito 


Springfield 


Silva, Maria 


Springfield, 


White, Naomi 


Springfield 



Other members (those attending only one or two meetings): 



Bi thorn, Maria 
Cameron, Daniel 
Hawley, Eleanor 
Lavoie, Lois 
Moore, James 
Olivera, Hector 
Planadeball, Eladia 
Planadeball, Ernestine 
Rivera, Julio 
Rodriguez, Cristobal 
Vazquez, Gladys 



Springfield 

Springfield 

Worcester 

Holyoke 

Amherst 

Springfield 

Springfield 

Springfield 

Springfield 

Springfield 

Springfield 
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In gentral, the Council was nmlti-ethnic including white and black members 
•nd members of Spanish speaking heritage. The project staff sou^t as broad 
• geographical spread as possible; however, the trarel required limited the 
potential geographic representation. No one from the Boston area contacted by 
the staff was able to participate. The members were prople who were, or had 
been disadrantaged themselves or, in a few cases, were in direct, continuing 
contact with disadrantaged people through their employment. Most of the 
Council members were students in the Unirereity Without Walls of the University 
of Massachusetts, although some were students at other schools, including 
Springfield Technical Community College and American International College. 
All of the members served without compensation because they were concerned about 
education and were willing to do what they could to aid the Commonwealth. 

The members of the Community Advisory Council were primarily located 
through the cooperation and suggestions of Mr. Edward Harris, Director of the 
University Without Walls at University of MrtBsachusetts, Amherst. The Council 
met in the evening at the University in Amherst and in Springfield. A total 
of four meetings were held, one each in April, May, June and October, 197^. 

Over the course of the meetings, the Council reviewed and assessed the 
original research design for the project, providing guidance as to approaches 
to use and suggesting alternative, more suitable organizational patterns. The 
learning center design vss essentially theirs, as were the ideas behind the 
learning materials and the promotional brochure. They provided a "real world'* 
context for the project which, hopefully, has given the design a validity not 
otherwise attainable. In addition to providing direction and ideas, the 
Council members involved others whom they felt could make a valuable contri- 

o 17 
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button to th% project. (Those sMbers not inyolyed throughout the project ^ 
are recorded as ^Casual Meabers^ in the list aborej The Council also pro- 
Tided suggestions as to still others ^o should be contacted. Finally, the 
Council rerieved a draft of this report and aade nuaerous comients and 
suggestions for its iBproTement which hare been incorporated. 

Project Staff - The research staff on the project included fire per- 
sons in addition to the Project Director, an Adsinistratiye Assistant, 
Margaret Levin, who is an editor and research assistant, and four graduate 
students at the Unirersity of Massachusetts. The graduate students each 
had backgrounds directly pertinent to an area of concern to the project. 
One, Williaa Qibson, was a media specialist and worked hearily with the Com- 
munity Adrisory Council and Local Resource Qroup. Another, William Tripp, 
was a demographer-sociologist. The others were a communications engineer 
and an urban education specialist— Lawrence Durfee and Jeannette Feely, 
respectiTely. The Project Director had a background in communications, 
education and research management. 

Literature Reyiew - A literature reriew was made of such diyerse areas 
as learning, telecommunications, informational needs of the disadyantaged , 
Aptitude-Treatment Interaction Research, adult learning, educational media, 
and learning styles. The Uniyersity of Massachusetts, Amherst, library was 
of great Talue as were the other libraries in the Piye College area. A num- 
ber of unirersity faculty opened their prirate libraries to the staff. Two 
searches of BtlC (Educational Resources Information Center) were performed 
and a number of yaloable documents obtained as a result. Ilie ERIC microfiche 
file of University of Massachusetts, Amherst was completely surreyed for appli- 
cable studies and printed copies were made. Data was also obtained at the 
conventions attended detailed below— and through contacts made there. While 
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no claiji to hATe •xhanat^d th« aTailable litarature can ba aada (the 
araaa of intaraat vara sinply too Many and too broad), a thorough and 
critical rariav vaa done. A bibliographj of the aateriala reTieved is 
proTided as an appendix to this report. 

PeraonaX Contacts - The project director attended two conferences in 
connection with the project~the lational Conference on Opening Higher 
Education at the Uniyersity of lebraska in Lincoln in January, 197^ and 
the annual Associatioii of educational and Cosmnicatioas Technology Con- 
ference in Atlantic City, Mew Jeraey in May, 197^* Tt% project staff aeaber 
aost concerned vith aedia, Villiaa Qibson, also attended the ASCT Conference. 
Qibaon attended the lev Ingland Regional Conference of Adult Education Direc- 
tore in Springfield, Massachusetts, in June, 197^ as veil. All the con- 
ferences vara of great ^alue aince they afforded staff aeabera the oppor- 
tunity to hear and Met Mny of ih% persons in the forefront of educational 
cosHunl cations and adult education. 

In addition to the coaif erences , contacts vere aade by Mil, telephone 
and personal risit. Letters seeking InfotMtion pertinent to the project 
vere sent to Adult Education Directors throu^out the country, many of vhon 
proTided extensiTe inforMtion about their actirities. 

Personal Tisits vere Mde to a Tariety of aites in MasMchusettSt 
Connecticut, lew York City, Chicago, Washington, D.C. and Mev Jersey. Some 
of the places Tisited vere the Chicago T. T. College, the United Aircraft 
Training Center, the A J lielson Besearch office, the Uxdted States Office 
of Education and the OVL Center in Springfield. Again, the experience of 
people directly iuTolTed in the field vas tapped. 
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Among the practitioners in the various fields who were interviewed 
were — 

Mr. G* J. Adams • President, Adams-Russell Co., Waltham, Mass. (Qable 
T.V. owning company) ' 

Dr. R. A. Smith - Assistant to the President, Purdue Univ. (an^ operator 
of the Indiana Higher Educational Television System) 

Mr. Zeke Feurerman - United Aircraft Training Center, Hartford, 
Conn. (Disadvantaged adult vocational training center) 

Mr. Herbert H. Taylor - Director of Media Development, Worcester 
State College and member of Title I Advisory Council 
(During site visit at Amherst) 

Dr. Adrienne Reeves, Travelers Corp., Hartford, Conn. (Director, 
disadvantaged adult industrial training program) 

Dr. George Nolfi, President, University Consultants, Cambridge, 
Mass. (Consultant to Open Univ. Task Force) 

Dr. Joseph Marcus, Univ. of Mass., Amherst (Associate Dean, School 
of P^ng-ineering) 

Dr. William Dwyer, President, Massachusetts Board of Regional 
Community Colleges. 

Dr. Kenneth Picha, Univ. of Mass., Amherst (Dean, School of 
Engineering) 

Local Resource Group - Finally, in June, 197^ the staff met with a group 
who were generally located in Amherst or at the University of Massachusetts, 
Amherst. This Local Resource Group consisted of persons concerned with and 
working in media or instructional systems design. They reviewed the efforts 
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and ttntatiTt conclueioM of the project ataff to that point and provided 
guidance and auggeationa. The peraona attending that meeting were: 

Godwin Oyewole Jeff Rabidoux 

Charlea Keenan Lealie Squires 

Juan Caban Douglaa Ruhe 

Raymond Wyman Fran Koster 

Marjorie Harrison Sydney Hedderich 

Arnold Feingold Robert Henderson 

Framk Llamas 

In summary, then this study was carried out in the following manner: 
A project staff having appropriate backgrounds and interests was selected. A 
Community Advisory Council was organized and participated heavily in the con- 
ceptualization and development of the approach recommended for the urban 
disadvantaged. An extensive literature review was done including ERIC 
searches. Indirect contacts were made throughout the country with people and 
projects of seeming pertinence. A broad range of personal contacts were made 
and interviews held. A Local Resource Group provided advice and suggestions 
midway through the work effort. In essence, all the prople who could be 
identified as having a possible interest in the project, and who were willing 
to participate were involved and all of the information which could be located 
and obtained was brought to bear by a project staff of diverse backgrounds 
and skills. 
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What the Research Shoved 

Higher Education - 197^ - There was, as noted above, a direct context for 
this project in the proposal which had been funded and the program through 
which those funds flowed. That context was ''near-field" in a sense. There was 
and is a larger more distant - ''far-field" - context for the report as well; 
one reflected in the series of questions posed when the project was redefined — 
the current situation in higher education and its impace on institutions of 
higher education especially in Massachusetts. There is a great deal of informa- 
tion on this subject, but a brief review here will set the stage for the' balance 
of the report. 

In 1973» the Carnegie CoMiaslon on Ki^er Iducation pvUiahed the final 
rtport on their study which had been underway tot 6 years* fhe study 
provided a series of rsyorts,the najor recosMmdations of idiich are sum- 
marized in the final report. It states that^ - 

The extension of fomal education into nors and nore of the lives 
of nore and nore of the people has been one of the great social 
developMnts in the United 8t«teS| and the worldi in recent 
centuries* The ^^Iducational** levolution stands along with the 
^Industrial** and **Denocratic^ revolutions (Parsonsi 1971) as a 
najor force in transforaing the life of nodem nan in all Vestezn 
oocietiesi and in noat others as well**** 

The report goes on to note that while the U.S. has led in this revolu- 
tion and now spends about one-eighth of its national productive effort on form- 
al education, education in the United States is in trouble. It points out that 
higher education faces crises because of the engagement by students and faculty 
in sometimes disruptive political activities, the growing reluctance of govern- 
ment to continue the expansion of financial support, and the newly developed 
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movement toward universal attendance in college rather than universal access 
to college. Since there is a correlation between college attendance and sub- 
sequent income, universal attendance which does not include the disadvantaged, 
would serve to increase the disparity between them and the rest of our society. 
The very success of higher education suggests: an obligation to be concerned 
with societal imbalances that success might cause. 

While the Carnegie Commission focused on institutions of higher education 
and the view from that perspective, others have sou^t to view education and 
particularly higher education from a different frame of reference - how well 
the educational needs and aspirations of students, both traditional and non- 
traditional are being met» 

The State University of Nebraska is being set up to meet what are perceived 
as new needs for higher education. It will be based on television broadcasts 

and learning centers rather than a campus. The logic behind its development 

2 

was stated as being based on the fact that changes are occurring in higher 
education because education is becoming a "lifetime" activity and higher educa- 
tion is now becoming oriented to meeting the needs of adults. The designers 
of the system add that education is now seen as a human right not a privilege. 
In the material summarizing the research done during the design of their new 
television-learning center system, S-U-N reports^ that - 

The Carnegie Commission Report on Higher Education and the Newman 
Report, both released late in 1970, made clear that the higher 
education institutions of today are not reaching a certain segment 
of the population. These are people who desire higher education 
but because of a number of personal factors are not able to avail 
themselves of present hi^er education opportunities. 

In one of the more det&ilsd listings founds S~U~N shows thftt ths groups 
identified as making up the "new" students include'^ - 
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* 

I. Middle ages males desiring a career change 

P. Middle aged females seeking enrichment and a degree 

5. Young marrieds desiring to recoup missed educational opportunities 

^» Older adults seeking enrichment 

5. Physically handicapped persons 

6. Senior citizens 

7. Early retireds thinking of new horizons 

8. Students in training programs (nurses, technicians) 

9. High school seniors wanting a head start of college 
10. Minority and low income persons 

II. College dropouts 

12. Job-bound persons 

13. Rural and physically isolated persons 

lU. Persons seeking personal enrichment, but not interested in credit. 

So broad an array of "new" students, non-traditional students, alone pre- 
sents frightful difficulties for course development and organization. K. Patricia 

Cross (who has contributed a great deal to the literature and kjiowledge of non- 

5 

traditional students ) points out that not only is there a new student for 
higher education, representing a much broader spectrum of the population than 
ever before, but that there is also a need for greater specialization of under- 
graduate curricula and a reorientation toward practical ends in terms of the 
available jobs on the current market. In terms of the marketability of present 
college educations it was recently noted^ that there is a 153^ unemployment 
rate for humanities Md social sciences graduates as compared to 3% for 
business graduates, and that 255^ of all BA*s and of social sciences and 
humanities graduates use little or none of their training in their actual work 
situation. 
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To try to serve the needs seen by those concerned with non-traditional 
education, it is necessary for higher education to remove the limits of place, 
and time and relevancy of course content training.*^ To date most programs for 
non-traditional students have been oriented toward part-time, evening attend- 
ance. Evening programs have met the major demands of the past by enabling 
employed persons to obtain the additional education they sought^ 

Samuel Gould (The Chairman of the Commission on Non-Traditional Study) 
suggests that there are four patterns becoming apparent in non-traditional 
study, 1) it enables more nearly full educational opportunity, 2) it provides 
more flexibility in the system, 3) it includes competitive educational enter- 
prises (proprietaries, TV, business, etc.), and k) it provides individualized 
opportunity and responsibility • He further points out^ that there are three 
realities which must be faced by higher education so far as non-traditional 
study is concerned — 1) it will continue to grow because people want it, 2) 
much is said about it, but little is really known (based on research) and 
3) full opportunity for education is desirable. He points out^^ ^.^^t non- 
traditional study attempts to overcome a number of the barriers to traditional 
educational opportunity, including geographical problems of access, the 
necessity of credits, the expectation of education's being the student's major 
activity, and the fact that learning is often equated with classroom hours 
or credits, difficulties of scheduling, and the need for financial assistance. 

Gould and Cross^^ suggest there are five basic types of non-traditional 
programs - 

1. Administrative-Facilitative - normal degree programs which simply 
vary the method of study to fit better the availability of the 
student - Evening Courses, television courses, and correspondence 
courses, for instance. 

2d 
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2. Mod*a of l««rning - programs leading to special degrees through 
varied patterns of learning within or without the institution - 
Bachelor of Liberal Studies degrees, UniTsrsity Without Walls, 
the British Open UnlTersity or Bachelor of Independent Studies 
degrees are all exaaples. 

3. Examination - granting a degree by virtue of the ability of th« 
learner to pass one or more prescribed examinations. The 
University of London has used this model for some time and the 
New lork State Regent's program, which is intended to operate this 
Way, has just started. 

Validation - granting a degree by evaluation of the overall know- 
. ledge of a learner ascertained by whatever method is felt most 

suitable - not necessarily examination. In some ways the Advanced 
Placement Program or College Level Examination Program fit this 
model because, while they both use examinations the examinations 
make up only a part of the total requirement. 

5. Credits - granting of credits or degrees by an institution which 

does not offer instruction, but requires the learner to meet criteria 
which are based on tests given elsewhere. There are no current 
examples in the United States although the Commission on Accredita- 
tion of Service Experiences makes recommendations for award of 
credit. England's Council for National Academic Awards does grant 
credit in this manner. 

In practice, of uourse, the five categories are not so distinct and programs 
often will have characteristics of two or three at once. The categories can 
serve, however, to aid in understanding the variations from program to 
program in generic terms. 
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One of the early attempta to meet the needa of non-traditional atudents 
waa the Chicago TV College which waa established in 1956 and in 1973 was on 
the air an average of 26 hours a week and as many aa 20 courses have been 
telecast within a school year* Another well established program is the 
University Without Walls program of the Union for Experimenting Colleges and 
Universities which was initiated in 1971 and is being implemented by some 
twenty participating institutions. Nebraska's S-U-N project irtiich was men- 
tioned above is shortly to be activated. In England , a massive effort they 

call the Britidh Open University, received ^2,000 applications in 1970, its 

12 

first year of operations* And there are many others, including the Open 
University proposed for Massachusetts and the Empire State University of New 
York. 

It is worth noting that as Appendix D-1 reflects, while telecommunications 
are used in a number of systems of hi^er education, those programs directed at 

non-traditional students are not built around electronic communications. They 
represent organizational variations rather than variations in the delivery 
system* 

Higher Education in Massachusetts - 197^ - The Commonwealth of Massachu- 
setts has a number of programs directed towaurd meeting new, or newly recognized, 

educational needs of adults. Essentially all such program^ are non-traJitinal, 

15 

in one respect or another. A report by University Consultants in September, 
1973 (The '*Nolfi Report") for the Massachusetts Advisory Council on Education 
surveyed the various continuing and part-time post-secondary activities in 
the state. Noting that such activities were carried out through a wide range 
of institutions (public and private institutions of higher education, proprietary 
schools, local school districts, etc.), a summary of Nolfi's findings by 
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public institutional type is essentially as follows: 

The Comnmnity Colleges offer some opportunities for part-time students, 
* but limit such study because of a full load of full-time students. They do 
have a special program of support and assistance for disadvantaged students. 

The State Colleges have initiated "open colleges" at four locations. 
Worcester has an Extended Learning program and, through the Worcester 
Consortium, has proposed an External Degree Program. 

The University of Massachusetts has College III at its Boston campus, 
the University Without Walls, the University Year for Action, the Career 
Opportunities Program and others at its Amherst campus. 

The regional vocational and technical schools offer only full-time day 
programs in post-secondary subjects with secondary academic programs at 
night. 

Local school districts, in addition to Adult Basic Education and General 
Educational Development programs, have programs primarily in arts and crafts 
and personal interests with some vocational and academic areas. 

The Open University proposed and currently under study is another attempt 
to meet the needs of non-traditional students in the Commonwealth. 

Some appreciation for the number and range of programs available to 
adults in the Boston area can be gained from the information provided by the 
Educational Exchange of Greater Boston.^** Its book has 177 ja£es of 
courses covering subjects from aeronautics to banjo to paperhanging. 
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They are offered by 23^ organizations and institutions ranging from Harvard 
to Mudflat and from the Handel and Hadyn Society of Boston to the Joy of 
Movement Center. Nolfi^^ reports that 250-309 proprietary and independent 
institutions are in operation each year in Massachusetts* 

The report further states^^ that "part-ti«e students in Massachusetts 
degree-granting institutions are primarily in separate continuing or evening 
divisions (over 90,000) rather than part-time in regular day programs 
(over 19tOOO). Forty-three private junior colleges have programs; 13 
community colleges, 11 state Cbllsges, the University of Massachusetts, Lowell 
Technological Institute and Southeastern Masacchusetts University •r.." have 
programs as well. "Public programs currently enroll of total continuing 
and part-time students; privates %5?5»" Correspondence schools are report ed^^ 
as enrolling over another 6,000. The Molfi report reflects that 150,000 
adults are enrolled in all public school adult education programs, 30,000 
in proprietary and correspondencejBchools and 150,000 in public agency programs. 

While over 1^.000 were in ABE programs^^ in 1971-72, that number represents 

less than ^% of the people in the state (roughly ^16,000) over 19 years old 

20 

who were reported in the 1970 Census as having less than an 8th grade educa- 
tion. In the state at that time there were 962,000 more people who were over 
19 years of age, but had not completed high school and another 1,764,000 
who were over 19 and who had Isss than four years of college. The total 
number of persons reflected in the 1970 census as being over 19 years old and 
having less than four years of college, then, was 3*1^2, 000. How many of 
those people feel the need for more education, especially if it were tailored 
to meet needs they recognize in their daily lives, no one really knows. Suffice 
it to say, there are people in the Commonwealth who may want another, better 
chance for education. 
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From the above it is aqpparent that a number of efforts are underway 
in Massachusetts to increase educational opportunity for adults, and many 
adults are inrolred to some degree* The bulk of the efforts at providing 
adult education seem to be outside the public institutions of higher 
education, however. The most n\iaerous efforts at developing innovative 
programs within public hi^er education appear to be in the University of 
Massachus€^tct\^^ 

Such is the "far field" context for this study. That broader context, 
of course, became apparent as the study progressed. As it did, the litera- 
ture review, interviews and other efforts were developing information in 
other areas as well. The efforts were directed toward accumulation the back- 
ground data needed to detail the characteristics of the disadvantaged and 
the technologies of telecommunications and educational media. 

Major Project Research - It was necessary to define the target population 
in such a way that it would be evident where they were located and in what 
numbers, what their characteristics were. (beyond their disadvantagement) , 
how they learned, and what educational needs they had. Once that information 
wfluB available, it was pocslble to define, to sope degree, an instructional 
system which would fit them and their needs. One aspect of the instructional 
system would be the media used to present the instructional material, so it 
was important to review educational media uses and applications. It was 
also important to understand telecommunications and its current use in higher 
education in order to assess its possible use in the instructional system. 
The intent was to use what was found in our research as a base for synthesis 
and extrapolation, not to be constrained by it. 
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The findings of the project staff in the three areas of special 
coAC«ni — th% diMdrantag^d, Mdia and talacounmications — are sat 
forth in Appandicaa C«2, C-3 and C-1 coyars tha diaadyantagad , 

ganarally inclading thair laamimg naads and atylae. C-2 proyidea loca- 
tional data imclnding a aat of canava tract aapa* C-3 diacwaaa madia 
and C*^ dalyaa into tha technology of talacoaaonicationa and aoaa poseibla 
altcmatiyaa for Masaacfauaatta. A consultant's report by Ganesys Systems, 
Inc*, on currant naea of talacounuiications in hif^er education is giyen 
in Appandix D--1. Iha findings raportad in those appandicea are summarized 
in thia aection of the report. (The other consultants* reports^ Appendices 

D--3 and J>^^ will be discussed below aa the topica on which they bear 
are taken up.) 

Pie Disadvantaged (Appendix C^l) for present purposes were defined 
as beingsjthose adults (persons over 2^) in the Commonwealth who had 
family incomes less than two times the federal poverty level and who had 
attended less than four years of college. Thad definition was specifically 
suited to the interests of the Board of Higher Education and was broad 
enough to ensure unwai^rented exclusion. 

The target population was located throughout the state by census 
district within each Standard Metropolitan Statistical Area. The distribution 
was relatively constant as a percentage of overall population with greatest 
concentrations in urban areas. 

The Disadvantaged were found not to be a homogeneous group. They range 
from people who are fully functional in society with no obvious deficiencies 
other than their economic limitations, to those immobilized in front of their 
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television sets in hopeleae, apathetic resignation to their fate. Any 
instructional system must consider that breadth of behavior and be' structured 
to accomodate it in ao far as possible. 

Because of the wide variation in characteristic behavior, the needs of 
the Disadvantaged for education also vary over a wide spectrum. At the lower 
end of the spectrum, the needs existent are generally urgent . They may not 
even be recognised as "educational" in the usual sense but are more nearly 
informational— how to find housing, how to get police protection, etc. At 
the same time, others of our target population are fully able to capitalize 
on opportunities for college-level academic work. The largest group are 
somewhere in between, needing training to enable them to get a job (or a 
better job), or to obtain a Basic Education (8th Grade) or General Educational 
Development (high school) certificate. A serviceable educational system must 
be able to handle the full range of needs. 

The characteristics of the client group which are of most concern are 
two — they are adults and they are disadvantaged adults. A terse summary of 
the variations between traditional students and more mature adults or disad- 
vantaged adults is provided in Table Cl-1. 
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Characteristics of 

Adult 

Experienced, realistic 
Settled in thinking 
Voluntary participant 
Slower learning, perseveres 

Inpatient 

Demands relerance 
Needs more li^t 
Less keen hearing 

Conflicting responsibilities 
Wants to participate 
More heterogenous 
Seeks concrete application 
Highly motivated 
Fears failure 

High standards of performance 
More fatigue 

May see school as **going back'* 



Adult Learners 

Disadvantaged Adult 

Strong cultural variations 

Significant knowledge gaps 

Feels helpless, passive fatalism 

Hi^ly sensitive to non-*verbal 
behavior 

Needs frequent reassurances, 
reinforcement 

Physically, aurally oriented 

SloWt careful, persevering 

Low self-confidence, poor self- ^ 
concept 

Prefers non-print materials 

Has urgent leaming/inf ormation needs 

May have severe linguistic deficiency 

Reasons inductively, not decuctively 

Spacially, ivDt temporally oriented 

Harsh past experiences 

Group oriented, extrovert 

Has had unpleasant school experiences 



Table Cl-1 
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other pertinent considerations are the fact that the more disadvantaged 
do not have the same information system available to them as is available to 
the larger society and adjustments must be made to get in contact with them. 
While the learning activities used must be strongly relevant i they should not 
be 60 narrow as to preclude developing independence of the education system 
through generally applicable development and knowledge. 

Lastly, while the cost of serving the most disadvantaged group may be 
hi^, the marginal cost of the less disadvantaged using the system will be 
low. The ultimate cost of no service may be hidden* but is far greater in 
sum than that of a suitable education system. 

Media (Appendix C*3) is used in the body of this report in the usual 
imprecise fashion*-as meaning the means of presentation of educational 
material — a more careful rf^finition was derived to enhance the analysis of 
the technology. The definition distinguished between the medium (word, pic-- 
ture, model, etc.) and the display device (book, television set, film, etc.). 

The centrality of the medium in the instructional (communications) 
system was noted and illustrated by Figure C^-'l which also reflects the dis-* 
tinction made between medium and display* 

The anlysis led to the conclusions that the sense or senses to be 
stimulated are the primary means of differentiating media from the learner's 
viewpoint, but the relative efficiency of alternative channels is not yet 
known. The critical characteristic of a medium is the degree and kind of 
coding (symbollism) used. If a learner cannot readily decode the information 
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transmitted through the medium, learning is effectively blocked. The display 
device used impacts on the learner because it enables or inhibits reference, 
ic accessible or distant, prtsents material at appropriate or inappropriate 
speed and denaity, and is or is not interactive. Of those characteristics, 
current research shows that interactivity may not be important, based on 
present educational material and methods of investigation. 

The analysis of media selection can be condensed to say that the medium 
chosen for a given instructional task must provide the information in a form 
and manner which are understandable and usable by the learner in question. It 
will be understood if it stinulates the appropriate senses of the learner in 
a comprehensible fashion (if he/she knows the code). It will be usable if 
the learner can gain access to it — if it is available to him/her; if he/she 
can control the speed and/or density of presentation and if the learner can 
use it again as he/she needs and wishes to do so. 

The characteristics of current display devices were reviewed, including 
films, slides, television, computer assisted instruction, etc. Two devices — 
PLATO, a system of computer assisted instruction, and 8 mm. variable speed 
motion pictures— were felt Lo be of special potential interest to this project. 

Given the learning styles of this target population, what can be said 
about suitable media? One should seek media which are physically and visually 
oriented. For most of this particular clientele, non-print media will be 
preferable, audiovisual materials will be preferred to texts. They often have 
language deficiencies and are from minority cultures, so the material should 
be both pictorial and culturally-tailored whenever possible. They may not 
absorb information quickly due to fears of inadequacy and failure, language 
problems, and lack of practice with symbolic manipulation, so the pace and 
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density of prM«ntation oust b« controlled, thnm slide/tape or other step- or 
still-motion deyices should be preferred oyer film or videotape* 

All of thisi then, says that actual skills practice and slow or semi-motion 
pictorials with aural descriptions should be used wherever possible. The 
initial material should be slowly paced and heavily pictorial. As the learner 
progresses and grows more capable, more heavily symbollic material (textual), 
faster paced and more densely presented material (more information in any 
given picture, page, etc.) should be used. Progressively increasing the 
complexity of the material will enable the learner to be better and better able 
to use and learn from the activities and opportunities of the larger society. 

The potential for applications of media is great, if some of the bounds 

which have been placed on it are reduced or removed. The Commission on Non- 
21 

Traditional Study puts it this way 

.•.as self -directed and Belf-motivated learning grows as an academic 
ideal, more attention can be given to the role which technology can 
play in offering more individualized, independent study rather than 
substituting for other methods. In this connection, various compoa- 
enta of educational technology, if properly employed, can provide 
^ increased educational opportunities for people who are excluded 

from traditional educational patterns because of location, economic 
status, age or faunily or business responsibilities. 

Telecommunications (Appendix C-^) may not be recognizable to the average 
person by that term, but the technology involved is familiar to almost every- 
one. It includes television, radio, telephone, electronically reproduced 
print or pictures and computer data messages. Below are tables (table 3 
and 3) drawn from the Appendix, summarising the characteristics of some tele- 
communications systems and their costs* 
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Mo8t of the decidonB which relate to the establiahaent of a telecom- 
municatioaa ays tern are "iianageMnt" rather than "engineering** decisions. 
Who is trying to communicate what with whom? Is communication necessary, 
or are there other alternatives? Must the communication be instantaneous 
and extemporaneous, or can it be delayed and/or edited? Is what is to be 
communicated economically justified? The decisions relate to the goals and 
objectires lAich are to be achieved much more than the mechanisms to be used. 
There are a variety of ways to commxinicate electronically, and the communica- 
tion can be almost as sophisticated as one would ask; what is really 
necessary may be another matter. 

One can envision an array of telecommunications systems which could be 
of value to the public institutions of higher education in Massachusetts. 
Public broadcasting stations (such as the Chicago TV College) can be used, 
for instance, to show college courses for the benefit of the general public. 
This is a fairly inexpensive way to reach a relatively large number of 
people. Ihe people who will respond, however, will be narrowly self- 
selected and will be a very small proportion of the adult population of 
the state. Practically none of the disadvantaged have the characteristics 
which will enable and encourage them to participate in a broadcast-based 
system. Those who do participate, based on experience elsewhere, (at 
Chicago TV College, for instance) will be middle class, mostly women, aver- 
aging 30 years of age and having had some prior college education. 

If pure and simple broadcast communications is not "ri^tV closed- 
circuit systems of a variety of sorts could be used. A limited one could 
connect Boston with Worcester and Springfield via Amherst. That system 
would enable the majority of the public institutions of higher education 
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in the Commonwealth to communicate with one another (in some cases one-way), 
and would include the transmission of television. Such a system would, 
potentially, make more information available between the institutions in- 
volved, but would not expand access to hi^er education generally since no 
"new" students would be reached by the closed-circuit system alone. (The 
expanded curriculum possible at any location would probably attract addi- 
tional students at that location, but they would alaoet all be students who 
could and would have met their needs in other ways anyway,) 

The limited closed-circuit system could be expanded to include all of 
the institutions of public hi|^er education in the Commonwealth. The expan- 
sion would roughly double the cost of the system and mig^t make it more 
palatable politically but would not answer the question or cautions raised 
about the more limited system. It would not resolve the purposes of the 
system and it would not really expand access to public higher education in 
the Conmionwealth. 

The uses made of telecommunications by higher education in other loca- 
tions do not provide ready answers to the question - To what end? There are 
a large number of systems in operation. More are in the process of being 
installed. Generally they are tailored to the educational systems and geo- 
graphical areas in which they are located. Whether an objective review would 
reflect that those systems are justifiable, is am open question. In most 
cases ) not enough information is available to make a judgment. One system, 
which exists presently at Stanford, is apparently justified because it is 
financially viable, having received a large portion of its support from 
industry. The other systems, are justified, if at all, on the basis of the 
social needs they serve. Objectivity suggests that the capital investment 
often could be foregone and the needs met equally well, or better, by other 
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less exotic and less exptnsiye means. The Colorado State System of shipping 
videotapes rather than transmitting them electronically reflects one way of 
limiting the capital investment made. 

Summary - Such then are the findings of the project staff. In some 
cases the above represents interpretations beyond those of the appendices 
themselves. Those differences occurred by design. The appendices were 
intended to refrain from interpretations and provide only background data. 
As a rule, that limitation was observed. The purpose of the body of the 
report is to explain, interpret, extend (if necessary) and use the informa- 
tion in the appendices. The application of the research data to the educa- 
tional needs of the target population under consideration, shall be discussed 
next. 
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The Instructional System 

What's Needed - If a learning system designed especially for the urban 
dieadrantaged is to be established, what should it be like? 

Specific suggestions are made in a number of sources. A major source 
is To Improv e Learning , in which John Henry Martin in writing of technology 
and education of the disadvantaged suggests that educators should^^ - * 
Eliminate lock-step learning. 

Eliminate pupil manipulation by applying technology. 

First teach talking, reading and writing. 

Provide quick feedback to the learner. 

Eliminate competitive learning - use self -motivation. 

Use multi-sensory media. 

Use learner activated media. 

Use "discovery" methods. 

Before adopting any "ready-to-wear" solutions, however, the objectives 
of the system needed to be clearly stated and the various possible alterna- 
tives validated by the Community Advisory Council. The intent of the project 
is to serve the educational needs of the urban disadvantaged adults of the 
Commonwealth of Massachusetts, and to serve them in the way best suited to 
their needs, learning styles and personal characteristics. As has been the 
case throughout, the report does not contend that the target population is 
a single coherent group or that it fits any stereotypical image. The system 
described is intended to meet their general requirements with allowances 
made for variation as needed. 

At their first meeting with the project staff the Community Advisory 
Council presented their ideas as to the instructional system which would 
best suit the target population designated in the study. Given the 



characteristics generally found in an urban disadvantaged learner—immobility, 
need for sense of control, little available time, poor prior experience with 
schooling, requirement for relevance, need for culturally specific material, 
limited geographical horizon and experience — it seemed appcurent that some 
extension from the usual campus or building vot(19 be needed. Our target popula 
tion has had generally distasteful experiences with the education system. 
They may not have readily available transportation. They frequently find it 
unsatisfactory to try to obtain services through established social institu- 
tions. Suggesting- they go to the university would be unsuitable. They can't 
get there. If they do, it is the same system they left, flunked out of or 
were thrown out of earlier. All of the same problems would recur. 

The idea of a store-front or similar learning center was presented 
and agreed on by the Council as a potentially valid approach. Council members 
proceeded to develop specific guidelines as to the way that center should 
appear and operate. Those guidelines are given below as Table l~Characteris- 
tics of an Urban Learning Center. The characteristics state specifics about 
the Learning Center as directly and concisely as possible. This section of 
the report will elaborate on those points, showing the rationale behind them 
and defining what the various characteristics mean, while dealing with the 
subject areas to be taught, the approach to be used in teaching, and the type 
of organizational structure needed. Finally, this section will consider what 
communications network would be appropriate to the organization as detailed. 
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Table 1 - CHARACTEEISTICS OF AN URBAN LEARNING CENTER 

!• Located in the neighborhood it is to aerre, possibly in space rented 
from some other existing operating community agency such as a Community 
Coxincil, and there must be access by public transportation* The center 
should be attractire and inriting) but^must be recognizably an educa- 
tional resource. 

2. Staffed by one or more people from the neighborhood (or an equivalent 
neighborhood if no local person is interested or available) who's prime 
ability will be to assist in selection of an initial activity and to 
help p#ople use the resources of the center. If the neighborhood is non- 
Engp-ish speaking or bi-lingual, the center staff must be bi-lingual. 

3« The initial learning activity, and all others, will be chosen by the 
learner. The Center staff will be available for consultation and will 
aid the learner in selection through discussion and/or testing if 
desired • 

Diagnostic Testing should be eelf-ad«inistered and evaluated. 

^f. The learning materials in the Center will be organized to provide brief 
learning experiences as well as structured sequences comprisiag recog- 
nized (accredited) courses of study. Information of direct value and 
interest to the neighborhood will be included in addition to material 
of a remedial and academic nature. 

5. Learning materials will be provided in boolcs, programmed texts, film 

stripe, slides, 8mm films and video-tapes. Audio tapes will be provided 
wherever possible for use with programmed texts, film strips and slides. 
All motion pictures and video tapes will have sound-tracks. Emphasis 
will be on audio-visual materials rather than texts. 

18 
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6. The Ltarning Center's librazr of materials will be supplemented by a 
library of material in less frequent demand in the local community 
college, state college, campus of the university, high school or library 
The supplementary materials will be available for use in that other 
facility or for loan to the Learning Center on request. 

?• Tht materials in the neighborhood center will be culturally tailored 
• to the particular neighborhood, and progressively bi-cult\xral. 

8. An inventory of neighborhood, locaLL and regional sources of learning 
activities (business, government agencies, community agencies, schools, 
libraries, etc.) will be established and maintained. 

9. Activity based learning (work-study, work experience and other non- 
traditional forms) will be encouraged. 

10. Learners serving as resources, will be able to obtain additional "credit^* 
by using their knowledge and/or skills to help others learn. 

11. Discussion gproupa (classes) will be set up in the Learning Center 
whenever there's sufficient interest in a given topic or experience. 
Entry to discussion groups will be open, by agreement of ,the group. 
Formal classes will be held in the supplementary center (community 
oollege, etc.) 

12. Certification will be provided for each course of study or skill level 
achieved. Testing will be performance based as far as possible. Self- 
administered pre-tests will enable learners to assess their own readi- 
ness for taking the certification test(s). 

Certification for academic studies will be ^normal'* — undistinguishable 
from resident students of the University or College. 
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13. Locally (not each neighborhood) there will be a vocational training 
center where persons hired for specific jobs can acquire the entry 
level skills for their job. 

1^. Entry (Registration), will be open, there will no no semesters or 

quarters and learoing can be part-time or full-time. Learners will be 
able to start, suspend or end their program at any time without preju- 
dice. 

15* The Learning Center will be pronoted through direct contact, other 
local groups and agencies, newspapers , broadcasts (TV and radio) and 
other marketing media. Culture specific (Soul, Spanish, etc.) media 
will be used wherever possible. 
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What Should be Taught? It will ba necessary to provide a full range 
of information from the most basic survival data to college-level academic 
work and/or personal enrichment subjects. While it may not be practical to 
try to present the full range of the human experience under one roof, the 
system must be structured in a coordinated way — in a way that permits, 
encourages and invites a learner to enter, remain and progress. There must 
be enough material and a broad enou^ variety of material at the "entry'* 
point (or points) of the system that the full range of potential learners will 
be attracted and will find something of direct, immediate and meaningful 
value to them. 

The system must provide for learning activities covering "survival" or 
•'coping*' information— information directly pertinent to the daily lives of 
the learners. For disadvantaged people this kind of information would include 
how to obtain police protectioi^, how to secure necessary improvements in 
housing, how to find and obtain Welfare assistance, hov to get job training, 
and the like. 

The next level of sophistication in learning materials, is "develop- 
mental**. This category includes vocational training either for entry level 
jobs or for upgrading of skills. Also included would be information of a 
social sort, such as how to dress for a job interview, how to deal with the 
customs of this country, etc. Facts of this kind would be especially useful 
to people seeking to understand the general culture, including people 
recently arrived from foreign countries, or simply people with an interest 
in how things are done. The Spanish-speaking members of our Community 
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Adrisory Council pointed out that some Puerto Hican young men were 
arreeted shortly after they arrired here for doing things which were not 
a •'crime'' in Puerto Hico such as drinking beer on the streets. The 
youths were put in jail and did not know why. The Learning Center could 
proTide the kaowledge which would prevent such incidents as this. 

The most ^l8ual" category of information to be handled in the Center 
would be academic and would include Adult Basic Education (education to 
8th grade lerel proficiency) , education for the OED (General Education 
Derelopment) high school equiralency examinations and college-leTel stu- 
dies - introductory (lower division) college level material. 

Aaother facet of 'Vhat Should be Taught?" involves the cultural basis 
from which most disadvantaged learners come. They are frequently minority 
people from black or Spanish^mpeaking cultures. When they are ^ite, their 
cultural background may be so different or so deprived that material de- 
signed for people from mlddle-class backgrounds is unsuitable. A number 
of unsuccessful attempts have been made to develop I.Q. tests and other 
materials lAlch are not culturally based. It seems better, therefore, to 
provide materials for this group of learners which are designed for them. 
They will find middle-class materials unrealistic or objectionable, so 
material designed for their own cultural group should be provided. Such 
materials are not readily available commercially, but could be generated 
through learning activities of the learners themselves. 

Culturally tailored materials are especially desirable for the initial 
contact with the disadvantaged learner. The major effort in introducing 
the learner to the learning system should be to make him or her feel com- 
fortable, understood and important. Providing materials for learning with 



which h« or ah* can readily identify reflects recognition and a hi^ 
degree of concern. It is a form of acceptance which is difficult to dup- 
licate otherwise. 

As the learner progresses to more adranced Materials, there should 
be a choice of naterials arailable to hia« One objectire is to provide 
hia or her with the ability to function effectively (or more effectively) 
in the larger society. Thus 9 it is important not to persist in culturally 
isolating hia or her. At the same time, there should be no need nor desire 
to divorce the learner from his own culture, so materials which **fit^ 
culturally should also be available. The progression from one to two cul- 
tural bases should be slowly and carefully carried out so that it neither 
''shocks^ the learners nor implies something ^d^ about the culture from 
which he comes. 

In an effort to be explicit about what it means to culturally tailor 
learning materials, some specimen materials were made mp by consultants to 
the project staff. Two tape-slide presentations were developed around the 
idea of housing repairs in Springfield, one for blacks and one for Puerto 
Ricans. Two video tapes - again, one appealing to black people and one to 
Puerto Rican people - were also made up providing information about the 
University Without Walls program of the University of Massachusetts. Copies 
of those materials are provided with this report. The master copies are 
on file with the producer. Dr. Juan Caban, School of Education, Univ. of 
Massachusetts, Amherst. Appendix D-^ to this report deals with the way in 
lAich those materials were produced and the ideas they embody. The appendix 
describes how to develop such materials, gives the cost of doing so, and 
provides illustrative scripts of the slide-tape material. It illustrates 
'that such materials could be made up as learning activities if the 
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orgftnisation is structured to •ncourags it. 

1h« final factor in *Vhat Should b« Tao^t?^ is the requirsnsnt that 
ths laamsr sslect his own learning aaterials. A sufficient range of ma- 
terials which relate closely to the actual needs of potential learners mast 
be proTided to stiaulate tfaea. The materials aust be designed to proride 
informtion froa liiich irrelerandes hare been reaored. Ihe learner should 
hare as such freedoa as possible to choose the goal of his or her learning 
and in that way delimit the constraints isposed by the requireaenta for 
specific csrtification. If a learmr wmts to know what kind of work an 
accountant doss^ he or she should be able to find outi without getting 
iuTolved with Materials necesssrily leading to a degree or certification 
in accounting* Modularized materials will enable the learner to feel free 
to choose what he or she wants. Such freedom to choose snd a system which 
then responds positirely to that choice, imaediately gire the learner a 
sense of control. It is one step in the enhanceaant of the learner's self- 
image. It is, a necessary concomitant of meaningful learning for the 
disadrantaged* 

How Should the Materials be Presented? (Ins tructional Methods) - 

Curtis Ulmer in Teaching the DisadTantaged Adult says 

••••teaching must be problem centered to be practical and interesting, 
experience centered to be meaningful and understandable, and oriented 
to all the senses to facilitate the transition from the concrete to 
the abstracts 

In summary, current learning theories indicate that the student 
does many of the tasks which hare, in the past, been considered the 
province of the teacher^ The student is really quite self-sufficients 
He provides the motivation to learn, the objectives, and the plan of 
attack. He learns best by doing things himself at his own pace, and 
he is rewarded by his own sense of satisfaction • 



Bi« instructional Mthod chosen first and foraBost nust be one 
oriented to learning not teaching, it mst be responsire to the desires 
of the learner and supportire of hia or her. It mat proyide close per- 
sonal contact between aooe "ag'nt" of the learning systea and the people 
deeiroua of using the 8yett«--th# ItarnerB. Th# ataff concern oust be 
directed toward understanding and aaaisting the leamere, not ♦^t caching". 
Initiative for learning reste with the learner and eo ouat the responsi- 
bility for what is learned. 

The role of "learnar" nast be a flexible one. " Learners learn most 
when they "teach** what they hare learned, so they oust be e3q>ected and 
encouraged to help others by passing along what they hare learned. In 
addition, learners will bring such capability and experience with them from 
their indiridnal backgrounds and should bring that to bear by acting as 
resource persons to others. Often they will hare had jobs and can talk 
about what a particular job racily ia, or they will have obtained Berrice 
from a gOTemaent agency and will be able to tell others how to do so. 
Again, acting as a resource is a learning situation and should be recognized 
as such. Recopiition, in the form of credits or their equivalent, should 
be given for service in tutoring or in acting as a resource. 

The clientele under consideration in this report are not very mobile. 
They usually have transportation j^roblems and often have to use public 
tranaportation. They have a ainianui of free time. In many cases, they have 
numerous children and no one to help with their care. Extended periods of 
time are not available to them usually, and they may not have regular work- 
ing hours. The combination of these factors suggests that learning activi- 
ties which are modular and which are non-human, media-based would be best* 
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Modulariution vould •nable the leamtr to spend vhaterer period was 
arailable to him or her without constraint by the length of the "le80on*\ 
Leaaona of relatirely ahort duration would enable additional ones to be 
tried, whereas lengthy ^^leeaona** aif^t preclude any use at all. Modules 
of 15*20 minutes in length seem ^Vight^. 

Ab the duration of the learning aessions should be under the control 
of the learner, so should their frequency. A aystem which does not require 
regular attendance would be preferable to one where the learner had to be 
preaent at a fixed time each week. The client group under consideration 
often works rarying hours or on seasonal jobs and simply cannot make regu- 
leurized time connnitments. They must be arailable ^en work is arailable. 
An arrangement which does not require attendance in scheduled classes, would 
be preferable. 

Because of the use of non-^human media and the indiridualization of the 
program, flexibility can and should extend also to the larger time frame 
normal to schooling. There is no need for such time segments as semesters 
or years. Learners should be able to come and go as they see fit, learning 
when they hare the time and energy to do so sad not using the center when 
they are inrolred otherwise. A learner must be free to enter, leave, and 
re-enter the system whenerer he or she wishes^ Without semesters and time- 
based course structures, there is no need to require that students work con- 
tinuously, so extended absences would not be material. When a program is 
completed, the appropriate certificate would be issued. Were a learner to 
suspend his actiritiss for a rery extended period~say some years — he or 
she mig^t need to repeat some material, but that would be determined by 
his or her ability to perform necessary actirities, not by the time lapse 
alone. 
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Flexibility of attendanc* proTides ona type of indiTidualization* 
Individualization of the progre* should be established in other ways as 
well. Appendix D-l addresses learning styles and reflects that they vary 
with each individual* The coabination of personal capabilities, attributes 
and attitudes each person brings to the learning situation is unique. Each 
has his own distinct style. As was pointed out in Appencix C-2 on the 
disadvantaged, there are tendencies and trends which are collective in 
nature, but within the general collective style, each person has variations. 
Insofar as possible, alternative presentations should be available so that 
the learning style of each person can be acconunodated in some extent. The 
saae lesson aay have to be available in print, slide/tape, and video tape 
as well as in a niunber of experiential activities situations in order to 
provide the range of presentations needed by the students. 

In addition to various presentations, the learners should be free to 
combine or select courses or learning activities as they desire. Again, 
this requirement suggests modular activities. Each module can be seen as 
an accomplishment and its satisfactory completion can be used to encourage 
further efforts. Specific combinations of courses may be required for 
specific certificates (as will be discussed below) but as wide a range of 
alternatives as possible should be availajble. In addition, combinations 
leading to special certificates or no certificate at all should be equally 
possible. 

Vhile some learners Bay vant and need the discipline and competitive 
atmosphere of classes, others may not. Th% fragile self-image of this 
target population is more suited to a supportive than a competitive struc* 
ture. Tutoring arrangements like those mentioned above reduce competition. 
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Working u indiTidoalt but harlag oth«r p«opl« aTailabl« to h«lp, pre- 
cludM a coap«titiT« ataoapher«. Setting up a t«atlng atructurv ^ich, 
•xcapt for cartification tasts, is self adainiatarad and rariavad vould 
also raduca coapatition. Adult laarnara laam for thaaaalTaa, not for a 
parant or a taachar. Ihay ara abla to aralxiata their axpariancea for than- 
salraa. Thay may nead raaaauranca that their araluation is correct, but 
th^ do not need or want Boaaona alee to do the araluation in their atead. 
The aystea auat alvaya be oriented toward learner control and helping the 
student, not judging hia or putting hia im a coapatitire situation. 

Tor those atudents needing and deairing clasaest apecial arrangaaente 
would hare to be aada. Such requeats should be anticipated. One concern 
of the population in questioii is that the learning they do be ^real^. They 
do not want aakeshift or "special" arrangaaenta. They feel they have been 
"short changed" throuj^ the years and hare had prograas and facilities which 
were not equal in quality to those of other groups. (In aany cases they are 
correct, of course.) Their judgeaent of quality is usually Bade in terme 
of fom since equiralance of substance aay be iapoasible for thea to assess* 
This concern is often expressed in deaanda for "school" in a classroom set- 
ting md for attendance on caapus. 

Qiren the needs for learner control, indiTidualization of attendance, 
prograa structure, and oodularization, it is clear that the program should 
be non-huaan aedia-based — that is, a systea of filas, slides, books, etc. 
rather than instructors and lectures. Having the learning materials in non- 
huaan aedia form will enable all of the needs noted above to be met. 

While the use of non-huraan media seems to conflict with our target popu- 
lation's need for personal contact, that appearance ie in error. In reality, 
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the staff of the center, because they don't have to teach, correct papers, 
etc., will be available and trained to develop and maintain close helping 
relationships with their "students". The staff will be liberated to be 
guides and aides rather than sources of information. 

Appendix C-3 illustrates that there are in existence many non-human 
media forms. These learners need a form or forms which are primarily 
Tifiually and physically oriented. For acadeaic subjects > slides, films 
and/or Tideo-tap«s eire appropriate. Manipulative materials yfbich can 
concretely illustrate the ideas to be laarned are also needed as are ex- 
periential activities. Workbooks should be used at relatively low levels 
of the prograas to introduce and encouraige the learners to become familiar 
with printed, symbolic materials. Wherever feasible, slides and film- 
strips are to be preferred over motion pictures (or video tapes) because 
still or step-motion pictures present material at a slower pace — a pace 
more suitable to the clientele. At hi^er levels of the program, materials 
should alGo be presented on motion pictures to aid the learners in increas- 
ing the pace at which they can assimilate information. 

A concern which always arises when heavy reliance on non-human media 
for instruction are suggested, is the acceptability of such media to the 
learners. No studies answering that question for the disadvantaged were 
found during the project. Information had been gathered, however, on tradi- 
tional college students. In The Medium May Be Related to the Message, Dubin 
and Hadley have some very pungent comments on teaching in higher education 
and traditional students. They say 

In other words, no matter what the manner of teaching, be it by 
television, seminar, lecture or independent study, student achieve- 
ment (measured by final grades obtained) remains constant. 
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They continue ^5 « 

The college student mm a consumer of teaching... will take whaterer 
method or medium of instruction is offered, damn or praise it on 
its merits and get on with the business of pursuing his collega 
education. 

Presence of staff members to assist the learner in locating and using learn- 
ing materials should fully compensate for the presentation of information 
through non-human media. 

Two recent developments in non-human media deserve special mention — 
first, variable motion using 8 mm film loops, and second, the PLATO computer 
system (both systems are described in Appendix C-5). The variable speed 
movie system is currently available from one or two suppliers. It is a 
system which uses individual frames of 8 ram film as if they were slides; 
that is, the individual frame is held on the screen while an audio narration 
describes it. The machine also has the capability of showing the film at 
full motion picture speed, or at any intermediate speed as well. The result 
is a fully flexible film/sound system which can lend itself readily to the 
blend of needs of the learner and the characteristics of the material to 
be presented. It is a system which would be particularly desirable for this 
clientele because of its flexibility. 

The other innovation worth considering is PLATO. PLATO is a system of 
computer assisted instruction (CAI) which, in itself, is of interest for 
this particular clientele. CAI offers much that would meet their needs 
because it can always be available; it operates at the speed the learner 
sets; it usually is programmed to present material in small discrete incre- 
ments and it can repeat its sequences at the wish of the learner. Generally, 
however, CAI cannot service many learners, is very expensive to program. 



GO 



56 

uses print to transmit its information, and cannot provide pictorial displays. 
PLATO provides for pictorial display and can service enough learners to pro- 
vide a substantial base over which to amortize programming costs. Unfor- 
tunately, PLATO is still in the experimental stage. It may be a fully 
serviceable system within the next few years. Since it offers a number of 
real advantages, its progress should be closely monitored. 

The instructional system should be activity oriented. Where audio- 
visual materials are used some form of work book or similar device requiring 
actire participation on the part of the learner ahoxild be included. The 
prograis should seek to InTolre local businesses, gOTernaent and cultural 
activities as much as possible. Such inrolTaaent should not be confined 
to "field trips^, but should be an integral part of the learaing program. 
The learning actirities should be built around direct participation in com- 
munity life. A variety of part-time Jobs, internships and the like will be 
needed to insure meaningful interaction. Credit should be given in some 
meaningful form for non-traditional learning such as past working experiences 
of the learners, for other "schooling" (military or commercial) and for self- 
study they may have done. The point is that the instructional system should 
not restrict learners to the academic structure, but should insist on and 
take cognizance of actual life experience. Most of these learners will be 
seeking knowledge that will have direct value in their lives, so life should 
be a valued source of learning. 
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Organisation - Baaad on what has b««n dlacuMid abort, i« there any 
organitational atructurt that would be particularly auitable? Relatively 
inDobile learners, needing a place to learn which is inviting rather than 
foreboding, and requiring personal attention, pose some problems. After 
considering a variety of alternatives, it appears that a neighborhood 
learning center supported by a local public institution of higher educa- 
tion is the answer* (In Boston sore than one post-secondary institution } 
would be needed because of the number of neighborhood centers which would j 
be required*) ^ ^ 

The term ''neig^iborhood center" is meant to be very explicit. One 
learning center for a reasonable sized community is not likely to suffice. 
If there are two, three or four ethnic areas in a city, each should have 
its own Center. A major concern is the recognition of Ownership" by the 
projected learner group. It must be their own particular* center , located 
where they live. 

In Telecommunications in Urban Development* ^^ the suggestion is made 

that **...not only must an agency be located within a reasonable distance - 

usually walking distance - of its users, the users must recognise the agency 

as a resource worthy of being tapped. To a remarkable extent, the potential 

users are not aware of services, even those within walking distance of their 

homes." The authors go on to propose^*^ that each ghetto community needs a 

community education center that includes 

Classes and independent study 
Sound film strips and cartridges 
Audio tapes ^ 
Conventional and programmed books 
Computer Assisted Instruction 
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•nd should iiiTolve local and regional storag* of educational materials. 
The center should have programs for literacy, 8th grade diplomas, high scool 
for adults, O.E.D. preparation, Tocational education, telerieed college- 
lerel coupsea, titorial programa and guidance counaeling* 

The Carnegie Coaaiaaion on Higher Education proposed^^ that the elimina- 
tion of inequalities of opportunities would be achiered by "l) The creation 
of a sufficiency of open acceas places , particularly at the lower division 
level, defined as places available at low or no net tuition and within com- 

■uting distance for all high, school graduates^Vwho wiah to attend. They 

29 \ 
alao point out that "•••we have initiated tlyi idea of Learning Pavillions 

where students of any age can stop in to stud:^and to discuss their studiee^^^" 

Such a nei^borhood center can be informal and inviting^ If it is truly 
in the neighborhood, it will be unthreatening and can readily be culturally 
tailored to the people it aarves^ It can be saall and need not have a large 
ataff • Uaing non-huaan aedia-based instruction, it can be flexible as to 
hours and days of operation^ A number of such centers would be needed in 
any \irban area, and some other institution would be needed to function as a 
Warehouse" of learning materials and supplies and as an organizational 
coordinator • Many urbanised areas of the Commonwealth potentially have such 
coordinating institutions in the campuses of the University, the state col- 
leges and the community colleges^ In addition, since vocational education 
must be a specific part of the system, a facility for it would be needed; 
such a facility ahould be centralized because of the capital investment re- 
quired in tools and equipments Thus, there would be three facilities involved 
in each community, a ntunber of neighborhood learning centers, a central voca- 
tional education facility and a supporting local institution of higher 
education. 
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ipp^ndlx D-3 ehowa •xplicitlj what a naighborhood leaimng center 
would be like. That appendix diacuaaea the concept and proTides details 
to the point of a baaic floor plan and equipaent reqnireaenta. It illue- 
tratea that a center capable of serriciag a mai^borhood doee not require 
extenaiTe apace. Hany a tore-front locatioaa would be fully aui table. At 
the aaJM tiaa , the learning actirities which could be presented in auch a 
center would be limited principally by arailable program aateriala (soft- 
ware). 

The center should introduce or reintjrodmce the student to education 
in a way and in a structure which will make it a rewarding and successful 
experience. If it is that kind of experience, the likelihood is that the 
learner will gain the confidence and motiTation to continue his or her 
education and enter the aainatrean of educational actirity. Ibe Caiicago 
TV Ctollege iUustratea thia pattern. They hare graduated ^ students with 
Associates degrees gained atrictly through TT, and hare had 2200 students 
transfer to resident atudy at the other Chicago Coanunity Colleges. The 
"success" of a center may well be judged by the number of its "students" 
which do progress into the educational main stream. 

The staff of the neighborhood center should be non-professional people, 
indigenous to the neighborhood. Their primary capability should be an ability 
to empathize with their neighbors and aid them in feeling unthreatened and at 
ease. The staff should not be teachers because they should not engage in 
teaching, as such, nor should they approach a learner from a professional educat- 
or's point of view. The staff member must be a guide or an aid allowing the 
learner control of his education at all times. The staff should be trained 
in the learning center in which they will serve or in other centers serving 
similar neighborhoods/ The focus of the training program should be the ability 



to relatt to ptople. Training would bt ntedtd also, of course, in the opera- 
tion of the ayatem and the handling of materials and experiences available. 

One question that necessarily arises when non-professional staff are 
suggestod is diagnosis. Who is going to decide what a learner needs to 
learn and how he or she should go about it? One member of the Coamunity 
Advisory Committee responded to that concern by pointing out that tho 
clientele in question consists of adults, who know what they know and what 
they don*t know, though they may not readily admit it publicly. Even if 
they are not certain which learning aaterials to sample first, once they 
do try, they will know whether the materials are "right'' or not. The point 
is that the learner can and will diagnose his own ability and skills to a 
large extent. Giving the learner the feeling that he or she is expected 
and encouraged to do so is another important illustration of where the con- 
trol of the learning situation should rest. 

In an effort to discover the state-of-the-art of diagnosis a consul- 
tant was sou^t out. His report. Appendix D-2, discusses one presently 
useful approach. The system discussed there— Cognitive Style Mapping — 
represents the only currently operative attempt at diagnostics the project 
staff found. Much of that system seems to be a matter of semantics and 
questionable pseudo-science, but the process of mapping and prescription 
seems to have some merit. An adaptation of the existing process, including 
the simplification of terminology, could be developed so that non-profes- 
sional staff could be trained to use it. The process of cognitive mapping 
as practiced need not be very elaborate or time consuming and represents 
primarily an analytical framework. A "map** can be developed by observation 
and discussion, without detailed testing. Such an approach, together with 
the self-analysis of the learner, would be a far more rigorous diagnosis 
than is presently normally performed, and should serve to aid in ensuring 
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that th# l#«ni«r*8 initial axparianca with tha ayatam ia poaitire. In no 
caaa, howavar, ahould that aarly contact with the ayatea includa an axtandad 
aariaa of taata, acorad by aoMona alse with the reaulte giren the learner 
aa daclarationa of which certificate he/ahe ahould seek or which couraea 
he/ahe ahould take. 

Aa haa been mentioned, the matexlala proTided in the Learaing Center 
ahould be carefully tailored to the target population. They ahould reflect 
the cultural baae of the neli^borhood and nmst reflect the needa of the 
people of the neighborhood. If the learnera want to learn to apeak English , 
then language natariala nuat be arailable. 

Segardleaa of the culturad basef the aateriala ahould be rocationally 
oriented. The primary joba ^ich the neighborhood people have the ability 
and deaire to do ahould be analyzed carefully ao that realiatic requireaenta 
are determined. The learning matarieda in the center ahould include the 
information people really need in liieir joba or will need for potential 
Joba. An index showing the learning actiritiaa that relate to a giran job 
will be neceaaary. Such an approach repreaenta a departure from present 

practice, but again, is eapecially neceaaary for our clientele. In comment- 

30 

ing on training and education, Robert Miller points out that - 

Training, like the paychology of child-raising, han many fada and 
local prejudices depending on subject matter. When a man is taught 
to drire, the inatructor usually cornea atraight to the point and 
giTea him practice in the rarious taaka of driring. T^e man is not 
giren the physics of traction, or internal combustion enginea. But 
when he ia tauf^t to become a ham radio operator, he virtually learns 
how to deaign and build the equipment which the task requires only 
that he operate. Training in many areas of human endeavor includes 
much of what seems from objective standards, initiatory and tribal 
rituals. Thus an actxial description of performance requirements may 
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often B««ii m«ag«r and tririad when compared with ritualistic forms 
of training which are proTided the trainee. Science may guide the 
art of training by helping to differentiate the irrelevant and 
ritualistic from the essential. 

Total releyance is simply unachievable with the materials available today, 
but it is an ideal toward which to strive. 



A file of community and nei^borhood resources and references should 
be set up and maintained as an integral portion of the learning materials 
of the center. From that file a learner should be able to find out who to 
see or where to go for most of the services or public facilities of his 
neighborhood or community. Information should be provided about governmental 
services and must be specific even to names, telephone numbers, addresses, 
etc. Unless such specificity is achieved, relevance will be questioned and 
the impact lost. Obviously materials so specific and so current will not 
readily be obtained coMercially. One of the learning activities of the 
center must be that the students develop such materials themselves. Updating 
the materials offers the chance for continual use of the ««me learning 
experience by different learners. There must be four levels of materials 
provided-neighborhood, community, state and general. The first two or per- 
haps three levels can be undertaken locally, the fourth will have to be pre- 
pared and provided otherwise, either commercially or specially as the case 
may be. 

Trying to serve more than one culture also poses logistics problems. 
The solution is to add materials gradually as they are developed, and to 
have them developed as far as possible through learning activities. There 
are many people of "other" cultures in Massachusetts. Were they being 
served better in education now, this approach would seem neither novel nor 
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costly. Th^r% art incrtuing uounts of aoftvar* manufactured conaar- 
dally which are somewhat cultiurally tailorad. Aa the need for auch 
tailoring is aore widely recognised sore material will be developed. 

It was noted earlier that it would not be poaaible for the Learning 
Center to contain the full range of materials needed and that a centralized 
'Warehouse*' in the community would be essential. The Center should contain 
a Tariety of materials such as "surriral" or "coping" information, basic 
education, high school equiralency and introductory college lerel material. 
Material preparatory to taking CLEP (College Lerel Entry Program) or ad- 
Tanced placement tests specifically ahould be included. The Warehouse" 
would contain additional copies of material and copies of less frequently 
used materials. 

Tailoring learning materials is not the only adjustment that can be 
made for the clientele. The forms and procedures used in a learning center 
must be made to fit the people involred. In most cases, procedures are 
designed for the organization's conTenience rather than the client's. 
Special efforts must be made to ascertain what information in what form is 
really needed and procedures adapted accordingly. Without doubt the initial 
information required of a learner should be limited to xmme, address and 
telephone number. Only after he/she found some use for the Center, should 
any detailed data be sou^t and even then it must be obtained in an inof** 
fensiTe way. 

While a Learning Center must be inviting and not overwhelming, one 
major concern disadvantaged people have is with quality. As was mentioned 
above, they have grown wary of programs that do not provide the "same" edu- 
cation that others receive. "Different" has often later been used as the 
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basis for ^'spsclal^ c«rtiflcatM which prorad to b# unequal in the real 
world. This concern for efulTalence and quality mast be considered in 
designing the learning center, but even sore care suet be taken when de- 
cisions are aade about tiie sort of certification that will be provided at 
the end of the learning prograa* 

There shotild be at least two foms of certification, one which reflects 
incremental progress and one which represents cospletion of a program • In 
the latter case, the cwtificate prorided should be conpletely "normal" - 
it should be no different than one earned by any other route • If it is a 
hi^ school diploma, it should be a state or community diploma, not a 
••learning center" diploma or equiralency certificate. The certificates must 
also be fully acceptable at any other institution of hi^er education in 
Massadiusetts* If an Associates degree is earned, it should not reflect 
any Tariance from any equiralent degree. 

The incremental certificates issued should be of two types - completion 
certificates and competency certificates. The first Aould reflect the 
▼arious co\irses or materials studied and tests passed. Tixe second should 
cover such tuings as the work experience, Tocational training and service 
experience a learner has had. It should state in Job-related terms the tasks 
he or she can perform. Competency certificates should state that tie learner 
has learned the necessary skills and demonstrated competence to be a machine 
operator, or accounting clerk, or bank teller, or electronic technician, 
etc. It should also state the specific skills learned, or should provide 
that a list of achieved skills can be available to any interested employer. 

Tbere need be no prerequisites to taking any learning activity at a 
center. The knowledge gained from a particular activity will be determined 
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by a test designed to assess whether the learner understands the material 
studied. low much of it he or she knew beforehand need be of no concern. 
If a learner wishes to assess his readiness to study some specific material, 
he should be able to take, and evaluate for hiaself , a test or tests cover*- 
ing the normal preceding material. If he or she then decides to proceed 
with the later material, that must be his or her prerogative. 

Mention was made of the need for a consunity-based rotational center, 
or centers if the commanity is large enou^. Those centers could be the 
current MDTA (Manpower Development Training Act) Centers or could use some 
other existing facility such as Springfield Technical Community College or 
local vocational or technical schools. Separate facilities would be desir- 
able, but it is likely that some currently underused facility would be 
available. 

The vocational center should provide for remedial academic education 
as it may be needed for an individual learner. The academic material 
covered should be deliberately, specifically and obviously limited to exactly 
that ^ich relates to the job training the .learner is taking and should not 
include general or extended subject areas. The Neighborhood Centers can 
provide the broader material. 

Bather than being an unaffiliated training center, the graduates of 
which have to find jobs for themselves after training, the vocatiozial cen- 
ter should train j>eople to entry level skill for local business concerns. 



Most job training programs have failed for a number of reasons; a major one 
is credibility. Oft«n th« training waa not "real world" in content or ap- 
proach and the students could not find Jobs after they graduated. A radical- 
ly different approach should be used. This schene requires that companies 
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hire disadTantaged paople, tall thas what their Job is to be and put them 
on the payroll* Then, for the first few weeks, the new employee goes to 
the training center rather than to his or her Job* The period of training 
depends on the existing skills of the person and his or her learning pro* 
gress* The performance reqairenents of a Job Bust be "spelled out** explicitly 
for the Center staff by the esqployer of the trainee* Graduation is based 
solely on perforoance of the needed Job skills flmd the judgment of competence 
is made by the future foreman of the learner, not by the instructors or the 
Center director* 

While employers mij^t be reluctant to engage in such a program, the 
current Affirmatire Action Program of the federal goTerxunent provides a good 
base from lAich to start* Many affirmative action programs flounder because 
people with needed skills cannot be found* Companies are required to estab- 
lish training programs and a vigorous coammity-baaed effort with assurances 
of ultimate company control should be acceptable and effective* 

One difficulty faced by programs for the disadvantaged is how to make 
known their existence* Often the best intended program does not attract 
very many users* (The current Adult Basic Education programs are estimated 
to be serving 55^ of their potential clientele*) The Community Advisory 
Council felt that the best advertising for such programs is word -of -mouth* 
A number of the Council members had used one or another educational program 
at one time or another and universally learned of them throu^ other people. 
If a program is valid, if it is doing a Job that needs to be dor: and doing 
it well, the word will spread* 

While word-of-mouth is best and most used by our target pofwlation, 
culturally-based, local mass media (radio, newspapers) can also help. In 
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SpringfUld, for inetancerthe Aaericm Inttrnational Colltge radio 
•tation, ^Ichifl black orlanted, is used aa a valuabla aourca of local 
news. (Springfield no longar haa a local Spanish languaga nawspaper, so 
that avanue would be closed.) 

Existing organizations, especially those which are known and trusted 
in the urban area are another source of promotion. Ibere are a number of 
organizations active in erery urban area and the learning centers will 
need to establish a cooperatire relationship with thea, not only for pro- 
motional assistance but to coordinate efforta and minimize redundancy. 

The medium of telerision should be considered as a promotional channels 
since the urban disadrantaged generally hare ready accesa to it. They do 
not use it as much for information as for entertainment, but the early 
erening news is hesTily watched and could be a fertile time for spot promo- 
tional announcements. 

Lastly, promotion can be handled by using brochures. Ihey are an 
inexpensire and often effectire approach. A brochure used for an Ad\ilt 
Education Center in Worcester was used as the basis for a discussion with 
the Community Adrisory Council. They commented on it from their perspectire 
and made suggestions for its improTsment. The suggestions were many and 
significant. Biey inrolved primarily a reduction of informational content, 
cultural tailoring and am increase in ^^catchiness.** The changes they 
suggested were made and copies of the original and the rerised brochiire 
are included with this report as Appendix £• 

The system described above, then, takes the following form. There are 
learning centers in each nei^borhood in each city. They are staffed by 
nei^borhood people who are not professional educators and they contain a 

ERIC 



68 



vide array of learning MLterials. fhe centera are non-hnman mediae-based 
and give utaoat acceaa to their aervicea through long hours and year^-round 
operation in addition to their nei^borhood location. The materials cover 
information about the nei^borhood and conmmity aa well as a range of 
subjects from basic reading, writing and mathematics through hij^ school 
equivalency and introductory college work. Learning activities outside 
the center can be arranged and are encouraged. The center *s prograire are 
geared toward life experiences rather than academics, with the learners con- 
trolling and evaluating their own programs. As little superfluous material 
as possible is presented. Each community has a vocational training center 
where people are trained to entry level akills for jobs they have been hired 
to do. The nei(^borhood centers and the vocational center are coordinated 
throu^ the local post -secondary institution which also serves as a central 
storehouse of learning materials. The centers stimulate learners to move 
onward into resident post-secondary education. 

The essential differences between this system and those currently 
existiug are three. It is designed for adults, it is one complete system, 
and it is designed to serve. Being designed for adults means that the sys- 
tem recognizes that adults control their own lives, are autonomous, and are 
fully able to discern the validity of an activity for themselves in their 
lives. Adult learners can decide for themselves what they do and do not 
know or want to know. Their need is for the opportunity to learn what they 
wish. If they have questions, they %fill ask. They will make their own 
judgments of their inadequacies and their needs. They do not need to be 
controlled and will not accept being controlled if they can avoid it. 

It is a complete system rather than a sagmented one. It is designed 
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to m**t th« full rug* of its clientelt'e nttda until the clltnt has the 
psychological, aducatioaal, and hopafully, aconoBic wharawithal to anter 
tha norMl poat-oacondary adncation ayataa. It is a syataa which ancouragas 
inTolTaaaiit by its accaaaibiUty and flaxibiUty and is able to respond 
appropriately when a learner aeeka to becoaa inrolTed. 

It ia a ayatam which aeeka to aerre, and therefore has been designed 
to Met appropriately the needa of ita intended clientele. It ia arailable 
when the learner haa tiae to uae it, is conTeniently located, and is res- 
ponsiTe to the desires of the learner. It ia atructtu-ed to be relevant 
and reaalat; ao by responding to the needa and deairea of the learner and 
hia "real". life aituation. 

Thoet, thtn, art the primary rariaaces batvaan tha ayatam aTolTad here 
and thoaa currently existing. They are-dif ferencea stemming from an orien- 
tation toward meeting needs rather than permitting clients to gain access 
to an organiEat ion—rather a dramatic change of emphasis* 

InTolTement of Existing Institutions - There are many ways in which the 
proposed system will relate to the existing public institutions of higher 
education in the Commonwealth. The role of the coordinating Institution 
hats been mentioned. In each community where there is an existing public 
institution of higher education, it is preferred that it provide the 
facilities and support for the coordinating activity. Where the existing 
institution has suitable facilities which can be usedi with reimbursement i 
as a learning or vocational center, they should be so used. 
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The faculties of existing institutions will have many opportunities to 
participate. There will be a continuing need for the production or evalua- 
tion of software, which is treated in more detail below. Consulting assistance 
will be needed in the organization and operation of the system. Students will 
need information and guidance, as they undertake college-level studies, as to 
their future program and institutional affiliation. 

Students in existing institutions will find numerous opportunities in 
the new system. They can be involved in the production of learning materials, 
especially as guides and mentors to the Center's students. Many current 
students could serve as Center staff members, if they meet the criteria of 
neighborhood identification. Students can also serve as resources to the 
Center to aid Center students in their various learning activities. 

i There are a variety of materials needed - survival information, develop- 
mental information and academic information. All of the material, based on 
the operation of the Learning Center as envisioned, will be presented through 
non-human media - films, filmstrips, slides, video-tape, books, et^. None 
will be transmitted "live**. Much will be at less than the post-secondary 
level . 

The Nolfi Report^^ points out that most of the post-secondary institu- 
tions in the state have video tape equipment and are producing ^'software" 
for their own use. It also notes that there is little reciprocal or cooper- 
ative use of programming or hardware. The exact nature and quality of the 
materials available is not known, so its suitabi.^ "^y to the neighborhood 
centers cannot presently be assessed. Depending on the financial arrange- 
ments made, it seems certain that a number of post-secondary institutions 
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would be willing to make arailable existing materials, or, depending on the 
required format, etc., would develop new materials. One early need, were 
the Neighborhood Learning Center system to be initiated, would be to determine 
what sources in the present system could meet the new requirements at accept- 
able cost levels. A factor in that determination would be the accrediting 
problems which are addressed below. 

A recent report by Arthur D. Little, Inc. for the Massachusetts State' 
College System and the New England Board of - Higher Education sets forth 
sources of audio-visual materials for higher education available around the 
country. A number of organizations outside Massachusetts have college-level 
materials %n-the-shelf and would surely be prepared to develop more, if 
sources within the state could not be foiind. 

One can look to the public institutions for more than learning materials. 
Many of the faculty members at such institutions around the state have experi- 
ence in off -campus, urban programs. Whether any have exactly the appropriate 
experience and would be willing to assist this project has not, to date, been 
ascertained. 

Is the system as described, feasible? An instructional system designed 
specifically to meet the needs of urban disadvantaged adults has been set 
forth in this report. Before ascertaining what role telecommunications can 
and should play in tlwit system it seems necessaury to determine the practical- 
ity of that system — is it feasible? If it is feasible, what problems with it 
can be foreseen? 

At the outset it can be stated that the system described above is 
feasible . Vhile it differs from current approaches by its philosophical 
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base and its coordinated structure, most of the components of the system 
exist; some are even flourishing. 

Models - There are a number of Adult Basic Education, General Educa- 
tional Derelopment and Manpower Development Training Act programs and 
activities presently existing — all of which are designed for adult education. 
There are a number of adult education centers around the state under the 
aegis of the Adult Education Program of the State Department of Education. 
Some of those "centers" are in school buildings and some are jnore nearly 
neighborhood-based. The OWL (Onward With Learning) center in Springfield 
is one of the latter. It is essentially non-human media-based, although 
some classes are carried on; it has been serving some ICQ or more learners 
each day during the school year. (Attendance drops somewhat during the sum- 
mer.) According to the Community Advisory Council members, OWL has been 
exceptionally successful in establishing a feeling of control by its learn- 
ers and in individualizing its program. Other similar centers can be found 
in most of the larger towns and cities of the Commonwealth. 

A number of post-secondary programs have been instituted with the 
intention of providing greater access to higher education. The expansion 
of the community college system, the consideration of an Open University, 
the University Without Waills (U.W.W.) program, the Career Opportunities Pro- 
gram (COP) are some. U.W.W. recognizes experience and non-academic activities 
and uses independent study and internships as alternatives to classroom 
attendance. It does not, however, have recognized, permanent locations in 
the community and it is restricted to post-secondary studies. COP is a 
program of on-site teacher training designed to help teacher-aides obtain 
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thtir d«grMS and ttaching ctrtif icato. It ia urban orianted* It also 
i* li«itad to collage-laTal work and doaa not hart paraanant facilities. 

Vhila thara may ba aoaa vocational training cantara in NaasaGhuaetta 
which could ba aodale of tha kind auggaated hara, thara ia ona in Connecticut 
which caJM to tha attention of the project ataff • The United Aircraft 
Training Canter in Hartford haa been in operation since 1968 and has trained 
over 500 diaadyantagad people, using the systen described earlier of train- 
ing already hired people to neet the apecifications of an employer. Its 
base of coaaunity support saens to be lessening, but it has been successful 
in the past and a determined coamitnent to its function could rsTive it in 
short order* 

So much for organizational models. They exist and need only to be syn* 
thesised into the composite system described. The media technology also 
exists. To some extent that is illustrated in Appendix C-3* It is also 
illustrated in the OWL Center in Springfield, the audio*-tutorial course 
arrangements at Worcester Polytechnical Institute, the geology course at 
Arizona State University and in many other courses and places. Not many 
institutions mae non-hunan media to the extent suggested here, but the 
reasons are organizational and political, not functional. Attempting to 
nova from a ^teacher^'-baaed system to a non-human media-based system engen- 
ders much, often irrational, resistance on the part of liie teachers. Estab- 
liahing a new system with a technological base from the outset is entirely 
possible* There is a staff in the suggested system, but they serve a 
function which reflects an expanded definition of the concept of 
"teaching". 
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Thus, the components and technology for the system are currently 
available* It remains to put them together* 

Economics - Any suggestion for a 'Ww" system of anything speaks of 
financial considerations* There exist programs designed and funded to carry 
out the activity discussed here in different ways* While consolidations and 
the elimination of redundancy could provide an organization and funding bace 
for a revised system, the political realities suggest that any expectation 
of such an occurrence would be extremely optimistic* 

Initially a model or prototype approach certainly would be needed* To 
obtain a reasonable estimate of how the full-scale system would work, four 
neighborhood centers, a vocational center and a coordinating post-secondary 
institution would be required* Without relying on any existing programs or 
facilities, the initial capital cost for auch a prototype would be appreciably 
higher than might be the case if full community and state support were 
obtained* The centers could service about 2,000 academic learners and ^>00 
vocational learners (who would be spread over the day, week and year)* Tho 
generation of reliable cost figures would require knowledge of the location, 
availability of materials, administrative requirements, and the like* 

United Aircraft assessed the costs of their Training Center vocational 
program for the Hartford business community* In 1973-7^ i they spent an avera^^e 
of about SI, 300 per graduate with an average training time of 9*2 weeks* 
About 1/? of their learners had been on welfare before training, but only 
15% of their graduates were subseauently unemployed for a significant period. 

Tn calculating the benefits of converting unemployed persons to employed 
taxpayers, economists include the wapes earned and taxes paid on those wares 
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as benefits derired by the economy. Such an approach ensures benefits that 
outweigh costs, since the costs of education are a one-time expenditure 
while the wages and taxes extend over the lifetime of the educated person. 
Henry M. Lsrin estimates?^ that on a national basis the return would be 
about Jh times the cost, excluding the savings realized in welfare expendi- 
tures and losses due to criminal activity. The latter two considerations 
alone amount to about \% of the costs of education and would enable the 
recovery of training costs in less than seven years. The costs and benefits 
applicable to Massachusetts would depend on which of a wide range of possible 
assumptions were made as to salaries, taxes and educational cost. The bene- 
fits will surely outweigh the costs in almost any case. The costs (or 
savings) in human anguish cannot be established in dollar form, but to some 
are an even more important concern than purely economic results. 

Organization - The feasibility of successfully establishing the system 
will, in part, be a function of its basic "sponsorship'* - the organizational 
umbrella under which it exists. Tliat sponsorship should be state-wide in 
character. It should be centered in the Office of the Secretary of Educa- 
tional and Cultural Affairs of the Commonwealth, the State Board of Higher 
Education or the State Department of Education. Other possibilities, but 
less likely choices, would be the University of Massachusetts or the Open 
University—should it come into being. Of the apparent choices, the Office 
of the Secretary or the Board of Hij^er Education seem most suitable. The 
Secretary is concerned with all education and the Board of Higher Education 
through the Title I program, is involved with Continuing Education programs 
for adults. In any case, a single agency should have the respon- 
sibility for the program. 
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Vhil« th« ultiaate •ponaorship of th« systM oust be at the highest 
state lerel, the operation of the aysten will require cooperation among 
existing local organisations • The rarious local Board of Education, post- 
secondary institutional manpower programs and the like, need a focus for 
their efforts • The Neighborhood Center could be such a focus • To approach 
adult learning outside the existing programs would be costly and so threaten- 
ing that intense resistence would necessarily arise • Expertise and facili- 
ties exist • Bringing them to bear in a coordinated fashion, will result in 
economies because of reductions in redundancy of effort and structure • The 
present drire for economies in education make such an approach almost 
imperatire* 

laTing muperordlnate state-leTel control should enable meaningful cer- 
tification. As has been stated, erery certificate issued by the program 
must be uniformly acceptable across the state. The present uncertainties 
of the acceptability of the certificates of one institution to some other 
must be ended* The QED tests of high school equivalency have alleviated 
entry level problems for post-secondary students, but advanced placement or 
accelerated progress should be equally secure • For a Neighborhood Learning 
Center program to be effective, it must have legitimate and effective cer- 
tification of accomplishment. 

Another major state-level function would be the establishment and 
monitoring of certification criteria. Vfhat must one be able to do to get 
a certificate? In some cases, GED and CI£P (College Level Examination Pro- 
gram) for instance 1 the requirements are reasonably established. For basic 
education they are not so well settled. Defining those requirements and 
keeping them meaningful and up-to-date will be very important. 
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rinally, th« •tat«-l«T«l •ponaorahip •honld prorid* fop soa* c«n- 
tralizad functiona. Bxa aalaction and proeuraaaQt of inatractional machinery 
(projactora, ate.) ahould be caatraliead, although aoaa rariancaa muat ba 
par«ittad to ppoTida local flaxibility. Many inatractional matariala will 
ba procupad md/or daralopad cantrally bacauaa thay will ba required at all 
the centera. In general, thoae actiritiea which are ayataa-wide and offer 
econoaiea of scale , ahould be centralised to realize thoae econoaiea. The 
atate-wide aponaorahip ahomld also enoonraga, or eran require, the uae of 
exiating facilitiae where they are ayailabla. (The new Tideotape repro- * * 
duction faciUtiae being sat up at U-Maaa., Boaton ia a caae in point.) 

Problaaa - If it ia feaaible to actirate the ayatem deacribed above, 
what are aoaa of the probleaa which will be faced? A number hare been men- 
tioned, the priaary one of which ia inter-inatitutional rivalry and protec- 
tioniaa. The present aegaentation of adult education has eatabliahed areas 
of vested interest which will have to see results of value to them before 
aeaningftal cooperation will occur. (Local School districts would see the 
system as a diainiahmeat of their role, for example.) The present need for 
students and the growing financial woes of post-secondary inatitutions may 
make them more flexible than they might otherwise be, if they see a new 
source of atudents rather than a diversion of some who would otherwise accrue 
to them. Learning Centers, as has been aaid and as illustrated by the Chicago 
TV College, will be a new source of resident students for the post-secondary 
institutiona and should, therefore, be favorably regarded. Questions of 
certification and coordination will be of concern, however. 

The economies of the system hare been addressed. Any new or added 
organizational structure implies some facilities and staff and thus the 
Expenditure of funds. The potency of the basic sponsor organization will 
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dictat<^ hhe funding required, since the needed funding will vary imirensely 
with the comitment drawn from existing organizations* Learning activities 
in the Centers should be cost-free since they will be primarily informational, 
non-college level and/or basic post-secondary. They should be used to pro« 
vide education missed or ineffectively provided earlier or as an encouraging 
introduction to post-secondary learning* They should illustrate a commit- 
ment to full service, adult education* 

Mot only will the transferability of certification be a potential 
problem, has been mentioned, but the kind of certificates awarded may be 
also* Again, certificates issued through the Learning Centers must not be 
distinct from others; they must be the same as would be awarded for "normal*' 
higfc school graduation or coxirse completion* If an Associates degree is 
achievable it, too, must be such that no stigma can be attached because it 
was earned throu^ Learning Center attendance* Other forms of certification 
must also be available* Certificates of competency in specific occupational 
roles were mentioned and demerve reiteration* Since employment related study 
is neceesary and greatly desired by all adults, specific studies should 
be available and special certificates provided* 

Problems will undoubtedly arise because of the proposed heavy use of 
non-human media* Such use generally is viewed as a threat by teachers or 
faculty, althoui^ it might better be recognised as a liberating change* If 

faculty did not have to expend their efforts in transmitting information 
and insuring that they were understood, they could really aid individual 
students nd determine effective learning activities* They could concern 
themselves with learning, rather than with teaching* 

The pnilosophical reorientation to a learning system poses a number 
of other potential problems* The process will be not one of information 
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transfer but of competency acquisition. It will necessarily be a more 
activity-centered process. Since the leaders' needs and limitations will 
be controlling, there will be new organizational patterns — hours of opera- 
tion — as well as new staff behaviors. The system will require a new 
centricity, moving from concentration on the institution (scholiocentricity) 
to concentration on the learner (anthropocentricity) as Cyril Houle pointed 
out at the Conference on Opening Higher Education (See Appendix C-l)« 
Reorientations of that sort require many changes which cannot presently be 
foreseen and v^ich will cause problems. The reorientation, however t would 
evolve to a system which, in the final analysis truly serves the people of 
the Commonwealth. 

As was stated at the outset of this section, the system envisioned is 
feasible. It will be different and thus not without problems, but it can 
be achieved; enough illustrations exist to ensure that. Whether it is estab- 
lished will depend on the perceived need for adult education in Massachusetts, 
especially for the urban disadvantaged adult, and the commitment of the 
Commonwealth to meeting that need. It may be that the system can more easily 
be established or will function better throu^ the incorporation of tele- 
communications. That possibility shall be considered next. 
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TtltcommnicatlonB 

The d«8cription of th« instructional system which sssved most 
appropriats for the selected target population was rather long and de- 
tailed. A skeletal description would not have prorided a real basis 
for eTal\Uition. If the system were to be used as a basis for considering 
the potential for applying teleconmnications, it had to be explicit and 
hare real potential for implementation* The next step is to reriev the 
patterns of ooamunications within the system as described* 

Appendix C-*^ raises some specific questions about communications which 
can be applied generally and which may be helpful at this point* The ques-* 
tions can form a framework for analysis* Essentially they are: 

What need for communications exists? 

Who is to be serred? What needs do they hare? 

Must those needs be met? Vhat altematiTes are there for meeting them? 
Where are tiie potential ussrs located? How numerous are they? 
What information in what forms must be transmitted? 

There are two recognisable^/lows of information in the system - informa- 
tion flowing to and from the learner and information (generally of an adminis- 
tratiTe nature) flowing to and from the staff members* For present i^irposes 
each will be considered indiTidually* 

The information to the learners flows from som source or sources throuj^ 
a storage process (to enable it to be used at the learner's conrenience) to 
the learner* The sources may be many and raried and are not presently fully 
identified* One possible source is a commercial learnizig material developer - 
a publishing house or its equivalent; another would be a local or regional 
educational institution or studio and a third would be the Neighborhood 
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Center iteelf • Since all of those aourcee would process their informa- 
tion for storage and playback, none mast be connected directly or instan- 
taneously to the learner* 

To ainiaise the redundancy of aaterials, ^^a^rilouBing" of learning 
materials at some central facility in the community is necessary* A means 

of accessing that ^rarehouse" automatically and transmitting the desired' 

i 

materials from the *Srarehouse^ to the Learning Center or the learner is ' 
desirable* Snabling random access to and vithin the ^Varehouse" by a learn- 
er at a Learning Center would certainly reduce the cost of transportation 
and the amount of material stored at the Learning Center itself* 

Administratire information can flow to the learner by face-to-face 
communications with ttie Neighborhood Center staff* The use of a personal 
interface, in fact, is desirable because the target population has a strong 
need for personal contact* 

The same personal contact can be used to receire feedback from the 
learners about their learxiing actiTities and their new needs and requirements* 
For the system to be responsiTe, a mechanism which encooirages such feedback 
and is capable of indicating acceptance is desirable* The most responsive 
"mechanism^ is face-to-face contact* 

As far as the learner goes, then, there seems to be a need for a 
communications system to connect the learner (or Learning Center) to the 
centralised storage facility* That need is very real since, if the system 
is to be functional, the learners must hare access to more learning materials 
than can be stored in the Neighborhood Center* The basis of the system is 
its ability to serve well a diverse group of learners* Some means of 
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securing the aaterials fro* the local storage facility is, therefore, an 
obTious requirement* 

AlternatiTe methods of operation do exist* The centralized storage 
idea could be foregone and all learning materials could be stored at the 
Hei^borhood Centers* Without a better picture of the amount of storage 
inrolved, a fully valid assessment of that approach cannot be made* Ulti- 
mately, a large number of Mei^borhood Centers are contemplated and if a 
wide variety of material is stored in each, it is likely that the costs of 
reproducing and storing the material locally would be substantial. At any 
one center the college-level material, particularly, would not be in constant 
use and efficiency dictates some sharing arrangement* A state-wide storage 
facility would be too remote for the quick response needed, so the local 
storage approach appears to be preferable*^ 

The number and geographic distribution of the learners will dictate the 
distribution of the Learning Centers* Over the state, the distribution of 
the target!* population is shown on the maps in Appendix C-2. Communications, 
other than by mail* with the learners outside the Centers is not contemplated* 
In any given community the location of the Neighborhood Centers relative to 
the coordinating institution (the Warehousing" point) will be based on the 
distribution of learners in that community* There will be a number of 
Neighborhood Centers, so their distribution is more apt to be radial from 
the "warehouse" than lineal* 

Lastly, the information to be transmitted to and from the learners should 
be considered. The learner will need both audio and video material and the 
video should have some motionability — the motion rarely will need to be full, 
fluid motion* Their feedback could be in the form of data signals for 
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automated operation, as in computers, or in audio form if a human operator 
were used. The system would transmit the audio-video one-way (from the cen- 
tral storage facility to the Center) with audio or data feedback. 

For adainistratiTS purposes there is an obrious need for communications 
between local facilities— the leii^borhood Centers, the Vocational Center 
and the Coordinating Institution - and between local facilities (or at least 
the Coordinating Institution) and the State-lerel sponsoring agency. Less 
certain requirements exist for inter commimity communications, but some pro- 
vision should be made for that, if possible. 

The various activities need coordination of effort and the ability to 
give and receive assistance in a timely manner so that at least some of their 
communications can be instantaneous. 

If the overall system is to remain functiotial, there is a strong need 
for conuBunicating administrative information. The Neighborhood Centers might 
be able to operate autonomously, but would have to contact some other agency 
(agencies) to secure funds. 

The effectiveness of the system would be very much influenced also by 
the level of cooperation and coordination with other localities. Learning 
materials and equipment will undoubtedly have to be transferred from one 
location to another aind some means must be provided to arrange and coordinate 
such transfers. 

Alternative organizational patterns could be established for administra- 
tive purposes. A three level system, such as that suggested, should provide 
thorough coordination and a minimiun of organizational superstructure. Elimin 
ating the local coordination as a general case, would serve only to expand 
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or oY«rbur(l«ii the sUte-ltTtl groiip. In th# c«0« of Ttrrs largt or Ttry small 
coiiiBuniti«6 Bome change in atructnre may ba required. For Tary large com- 
munitiaa soma aub-couunity larel of coordination may be needed and rery 
amall coanunitiea may need to be grouped for regional coordination. Such 
changes do not represent anythizig significant from a communications stand- 
point. There would be little change in need as a result. If the organization 
becomes rery closely controlled and coordinated at the state lerel, which 
does not seem probable, then the need for adniniatratiTe coMunications could 
become a major concern. 

As was mentioned in discussing communications with the learners, the 
number and location of the Centera and Institutions cannot be forecast exactly. 
When the full system is implemented (after any pilot program phase) , there 
will be a number of coordinating institutions - rou^ly one per comnunity - 
each of i^di will serTice at least one Vocational Center and one or more 
Neighborhood Centers. The communications pattern will flow between the state 
central group to and from the coordinating institutions and from them to and 
from the various centers. 

In general, the administratiTe system will hare to be two-way throughout 
and the need will be for audio and textual transmiasion. While video infor- 
mation ni^t be needed, that need would be very sporadic and extreordinary. 
Most visual material could readily be transmitted by use of still pictures. 

Thus, the two systems are rather different in their requirements - one 
having primarily heavy one-way "traffic" and needing video capability and 
the other having two-way needs oriented toward audio and printed matter. What 
kind of communications system (or systems) could accommodate these require- 
ments? 
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Since the administrative network is the less complex of the two, it 
will be considered first. It requires essentially the same level and kind 
of conwunications as new exist between or within many governmental agencies 
or business organizations. At the outset there does not appear to be any 
reason for an exclusive telecommunications system to meet these requirements. 
The existing public telephone system and U.S. Mail should be adequate. As 
the educational syetem develops, the level of communications between adminis- 
trative groups should be monitored to see whether the amount of "traffic" 
warrants some more complex arrangement. The next step would be to lease 
one or more "private lines" from the phone company, ^rtiich would permit 
greater use at less cost than normal one-at-a-time telephone calls. The 
need for transmission of print can be served by mail or, if the need is found 
to be for rapid exchange, by facsimile using normal telephone circuits. 
Again, the level of usage envisaged at the outset would not warrant any 
exclusive network. 

The requirements are more complex for a communications system to meet 
the needs of the learners. Since the primary need is between the learner 
(at his Nei^boriiood Center) and the centralized "warehouse" of additional 
learning materials, no statewide network would be warranted. Nor would a 
network linking various Centers within a community seem necessary—the inter- 
change of materials between Hei|^borhood Centers is not expected to be very 
extensive • 

Th# systM in each community, thtn, would link the Neij^borhood Centers 
•nd the Vocational Center to their Coordinating Inatitution (the supporting 
poet-secondary institution). Since the relatire locations of t^e various 
facilities cannot be forecast, a radial systea would have to be projected. 
It would need to provide for audio-visual (with some motion-ability) one-way - 
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from 'Wehous*" to centers, and sone "command" information (information 
indicating what was wanted) in the reverse direction. More than one channel 
should be available to each Center and each Center's channels should be 
segregated from those of other Centers. With even a small number of chan- 
nels devoted to a Center, it is unlikely that all will be busy continuously, 
BO a sharing arrangement would be desirable. Finai^ly, since the materials 
requested by any CenUr *t any time will be random, some random accessing 
arrangement would be needed at the central "warehouse." 

Some of these requirements are more easily met than are others. Con- 
nection by cable would be expensive. Wire would limit the potential usage 
and would also be very costly. A radial system providing a limited number 
of channels (4) could be provided readily by an ITFS system, but not more 
than four Neighborhood Centers could be served by each system unless some 
channel sharing arrangement was provided. In addition, the number of ITFS 
systems which can be installed at any one location is limited by licensing 
constraints, so the number of Nei^borhood Centers which could be served from 
one "warehouse" would be limited also by that constraint. The present limit 
is two systems in a given location so eight channels could be provided. How 
many Neighborhod Centers could be served would depend on the amount of con- 
tact each would need with the "warehouse" and thus the sharing of channels 
which could occur. 

Even if the available channels are sufficient, providing for random access 
at the "warehouse" is a major problem. A number of computer controlled systems 
have been developed which can provi;le soae level of random access, but the 
computer and required storage equipment is complex and expensive, j^ost such 
systems also do not provide full random access because they do not include many 
duplicate programs - for cost and storage reasons - and thus either only one 
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iMrner at a time can usa a particular program or the program is accessed' 
while partially run. As a result, automatic random access does not seem 
feasible. An arrangement proriding manually controlled transmission could 
be set up, but would be costly, since there would need to be staff available 
at all times. There does not seem to be enough need for the rapid response 
provided by such an arrangement to warrant the cost. 

The PLATO System, which has been mentioned, would fit very neatly the 
requirements existing here. It operates over telephone lines so no special 
transmission system would be needed. It provides random access. It would 
be costly, because a large centralized computer is used, so regional storage 
would be more appropriate than local. As has been stated, however, PLATO is 
not yet fully operational, and, for now, offers only a tantalizing prospect 
for the future. ^ 

Other telecommunications systems — broadcast television, radio, teletype, 
etc. - are not as feasible as ITFS* Generally, they cost more, are not as 
well suited to the specified requirements, and will not provide random access 
to the materials in the ''warehouse.*' 

. For the present, then, it seems that telecommunications cannot meet 
economically the needs of the learners in the educational system as designed. 
There are possibilities for the future, but they can be adapted to the use 
of existing basic facilities on a part-time basis forestalling the need for 
the investment in yet more transmission systems. A system of physically 
transporting tapes from "warehouse" to Learning Center appears to be a more 
suitable choice at present and for the medium-term future, say 5-10 years. 
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What About Other Populationa? 

Up to this point, the report has dealt with the definition and 
•Uboration of a syste. of education particularly suited to the urban 
disadTantaged and wi.th the coaanmicationa systen which might be used to 
•upport that educational system. The structure which has evolved is some, 
what different from that which might have been projected because the needs 
of this particular target population dictated that it be different. As a 
result, the supporting cooaunications system may also be peculiar to the 
original target population. Other populations may exhibit differences that 
need to be reflected in different instructional systems and the telecommuni- 
cations support suggested may then vary. 

Initially it is important to restate that the needs and characteristics 
of this clientele are not wholly peculiar. They are adults who want to 
learn. As a result, much information about them would be equally applicable 
to other adult groups. At the same time, certain learner characteristics or 
system components are especially important. The level of motivation, types 
of needs, learning styles, location, availability and mobility of the learners 
are all important to the design of the educational system. The required 
learning materials, sources of learning materials, and instructional media 
employed are system components of critical importance from a communications 
point of view. 
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Critical Factors - Th« l^rel of motiration of the Itarners will dic- 
tate how reaponsive the system must be. If the learners have determined 
that they must have a degree, they will accept almost any constraint or 
discomfort to obtain it. If their need is not so great, or if they take 
the interaction with the institution as being personally directed and are 
dismayed by it, they will not adapt and will quit. Motivation may well be 
simply a function of the perceived value of the potential reward. If great 
future^' value is expected, the intrinsic value of the activity increases and 
the willingness of the learner to adapt follows. If the reward is perceived 
as being uncertain or is not as highly valued, motivation may be much less. 
Some of the research on ediici^tional television showed that traditior^^^X^^ 
students adapt thenmelves to whatever teaching method is used, normally 
without strong objection. Lack of motivation has been used to excuse a num- 
ber of problems such as poor teaching, irrelevant materials, inappropriate 
location of the facilities and financial problems. Motivation, however, 
whatever it really represents, is a critical factor in assessing other 
learner populations. 

Educational needs may vary from population to population. The kind of 
results sought and their diversity are particularly important. As stated 
earlier, the disadvantaged need more ^survival** information than would a 
businessman or suburban housewife. While ^7% of these in Massachusetts over 
25 years old have not completed college, only ^25^ have not finished high 
school. •'•^ Those groups would have somewhat different needs in the academic 
area. Needs dictate the subject matter to be provided by the system. 

Learning styles may vary also from one learner group to another. The 
critical aspects of style are the facility with which a group mani^lates 
symbols (especially print) , the amount of tactile (physical) involvement 
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ne«d«d, and the pr«f«rr«d group ••ttin« (indiTidual, anall group, large 
group). The detailed breakdown of the CognitiTe Style Map approach probably 
is not warranted for a collectiye atyle because the individual rariations 
within the group are too great. Ifonetheless the "arerage" style of a popula- 
tion group will predict to some degree the instructional methods which can 
be exp«ct«d to b« used b««t with th«B. 

The location of tht learnere, their geographic distribution and their 
concentration are important. As the leaamera grow more dispersed (eyen if 
they are numerous) , the potential methods of contacting them economically 
become fewer. As their numbers shrink, again, economic limitations come into 
play. The mode of communications most feasible will be controlled by the 
number and location of learners. 

The arailability and mobility of the group also affect system desigi^ 
If they can be available when and where clas'^es are held, classes are feasible. 
If they are available only sporadically, then more individualized scheduling 
is necessary. If the learners are mobile, the learning resources can be cen- 
tralized, but if the learners cannot move to the resources, then some means 
of dispersion—decentralization or communication— must be found. Constraints 
are imposed by such factors as jobs, families, community commitments and 
institutionalization. 

The characteristics of the learners thus impact on the educational system 
througji the type and method of presentation of learning materials which suit 
the target population. The media used will also have to be adjusted depending 
on the intrinsic qualities of the learning activities required. If they use 
factual or aesthetic materials, if they require motion rather than still pic- 
tures, or if they require physical activity rather than sedentary receptivity, 
the media must be selected accordingly* 
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Th« nature of the learning raateriala will also affect the potential 
sources of information. One institution normally is not prepared to proTide 
basic reading, Tocational akills and college lerel academic material. If 
all material is presented in delayed form, the sources become of less concern, 
so long as economically acceptable sources are arailable. If the learners 
simply could and would usa the existing institutions, the organizational 
structure would be no different than it is at present. As the need for new 
organisational forms derelops and as it varies from learner group to learner 
group, the structure must rmrj as well. 

The communications technology applicable to each learner group will depend 
on the appropriate educational system. The educational system can be designed 
to ser«re best the needs of the learners. The technology is available to 
support almost any system configuration chosen. Whether telecommunications 
is used and how extensively, can be answered first based on the intrinsic needs 
of the system and secondly on the economics involved. 
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The Other Populationg - Adult learners reflect a wide array of poten- 
tial groups. Beyond the urban disadvantaged who hare been the "target thus 
far, the rural poor, the institutionalised, ''second chance" students, 
business-based students and traditional students are categories which should 
provide a good sampling of other "populations"* The educational system(s) 
that evolve when the critical factors just discussed are applied to each of 
these groups follows. 

The rural poor have been found to have the same needs, motivational 
problems, learning styles and most other characteristics as the urban poor. 
They are more dispersed, but are somewhat more mobile. Television would enable 
more ready contact with this group, but they have not been responsive to TV 
alone in the past. The University of Wisconsin "RFD" broadcast television 
program was carefully designed to appeal to rural families. Its cost was 
high and its effectiveness was still at a small (under 2%) percentage of its 
potential viewing audience. The State University of Nebraska is trying 
presently a system combining television broadcasts and learning centers, but 
since it is not yet in operation, nothing can be learned from the program as 
yet. Kentucky will soon have a series of G£D preparatory television programs 
specially designed for rural viewers. Indeed, the number of such programs 
is growing, but television does not seem to be attractive as a learning media. 

A test series of programs could be run in the Western part of Massachu- 
setts and the results carefully analyzed, but the likelihood is that they 
would not attract enough viewers to be economically acceptable. If they are 
not, then a pilot group of learning centers should be established. (The 
tailored programs designed for television could be, of course, available in 
the learning centers- as will be the case in Nebraska.) Approximately 13% 
of Massachusetts* population who are over 25 (473iOOO of 3il42,000) live in 
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rural areas, so they are a substantial group. Unfortunately, it is 
unlikely that they can be economically serred* 

The institutionalized are not really a homogeneous group. Those in hos- 
pitals include the full range of adult learners. Those in prison are some- 
vha.t more coherent and mi^t warrant special treatment as a result. The 
coflUMn factors those people in institutions do hare are their extren.e im- 
mobility and the fact that they usually hare a great deal of available time. 
For present purposes, then, institutions can be represented as neighborhoods, 
the citizens of which hare a div^se set of needs, but who are likely to be 
enthusiastic recipients of educational services. Those characteristics sug- 
gest that a learning center tailored in size and content should be projected 
for each institution. 

^'Second chance*^ students are those who, for one reason or another, did 
not complete their education in the normal time frame. Again, they are a 
diverse group ^ some having left school at elementary level and others at later 
stages along the line. Tbose whose education ended in the lower grades would 
likely be included in the initial target population discussed - the disadvan- 
taged. Those who left school later are more likely the ones to be considered 
at this time. They can be divided into two groups - those who dropped put 
of college and those who dropped out of high school. They are relatively 
large groups - almost 1551^ (501,000) of the population over 20 in Massachusetts 
staurted but did not finish college and another 1&% (6'K),000) started but 
didn t finish high school.-^ 

College drop-outs often have hi^ motivation and their needs would be 
for normal college-level academic material or the vocational andl/or enrichment 
data usually found in Continuing Education courses. They are dispersed and 
mobile, but their jobs and families may restrict the time they have available. 
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Textual material is fully appropriate for them. These are students \fho are 
reasonably typical of contemporary American adults and, as a result, there 
exists little social pressure to provide them new educational opportunity. 
They would be desirable to institutiona of higher education ac students, be- 
cause they would ^^fit" readily into the current system. They are the group 
for which broadcast television is most feasible. They are numerous enough 
that even the small percentage attracted to television courses is a large 
absolute number. Since so few are attracted by educational programming on 
broadcast TV, if a majority of them are to be served, a better means than 
television - possibly learning centers - will have to be devised. 

Hi|^ school dropouts are a more difficult group to serve. They are apt 
not to be as affluent as the college group and thus may be more constrained 
(financially, in mobility, in time, etc.) in their ability to take advantage 
of educational opportunity. They need more basic material to start and have 
a longer (possibly more difficult) commitment to make if their goal is a 
college degree. Again, if a small percentage — in this case probably even 
smaller than that for the college drop-out group — is acceptable, broadcast 
television can be used. If a real commitment to them is felt, again, a more 
vigorous form of outreach is implied. 

In general, '^second chance** students are students for whom there is not 
much social pressiure to provide educational opportunity because they are "{get- 
ting along" reasonably as is. They are reasonably able to use the existing 
system should they really wish to do so, but could enrich their lives through 
the ''right'* educatio-ial opportunity. 

Business-based students are another group whose characteristics and needs 
should be assessed. Those are students who take courses directly related to 
their employment^ who usually are professionals and whose employers frequently 



share some or all of the costs inrolved. Such students are normally interest- 
ed in technical - scientific or engineering - courses at the graduate level. 
As students, these people are more capable than most others, and, because of 
the direct relationship to their employment, more motivated. They are able 
to use textual material and can work with high degree of independence. 
Since they are employed, and often haye families > they are not as available 
as some other groups, but they are relatively affluent and mobile. The nature 
of the information they seek limits their sources to certain graduate schools. 
The factual nature of the material lends itself to textual presentation, with 
some laboratory work. 

A number of ITFS systems have been instailled for the use of business-based 
students. Except in the case of laboratory courses, ITFS provides greater 
capability than is normally used since the normal format is to transmit a 
classroom lecture as it occurs. A relatively ideal arrangement would be to 
connect a single academic institution to a number of surrounding industrial 
concerns. The cost of the telecommunications equipment is kept low and, if 
there are a number of businesses involved, the businesses will often defray 
the cost of the system and its operation. Interconnecting academic institu- 
tions on' such a system, which then requires some lineal transmission system, 
generally would be uneconomic. The classic illustration of a single institu- 
tion system is that of Stanford University. Its system '^feeds'* some 30-35 
business concerns and is rented to Santa Clara College for a portion of the 
time. Strong business support makes the system financially viable. 

Other means of telecommunications could be used to meet the needs of this 
student group, but no others offer the potential for economic operation of 
ITFS. The number of students and their specialized needs are not susceptible 
to broadcast operation* 
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The Colorado State Uaiveraity SUKGffi program (See Appendix D-^) offers 
an alternatire worthy of conaideration. A yideo tape eyaten is used which 
aenda tapes of classroom lectures by commercial delirery to the remote loca- 
tions ^ere the students are. The CSU system has been successful both in 
cost and response and under the right circumstances — relatire location of 
off-campus facilities and number of students — is more economic than HFS or 
other electronic transmission. 

Traditional students are the last group whose needs will be reviewed. 
They generally are hi^ly motirated toward degree preparation. They are more 
literate than most other groups. They are numerous and are spread throughout 
the state. Their availability and mobility are generally high. They are 
acclimated to the existing system, so special arrangements are not necessarily 
required. The flexibility they provide enables the system to optimize its 
own operations. If learning centers are set up, this group can be directed 
to a learning center or away from it depending on the exigencies of the time. 
They could learn from broadcast radio or television if necessary. Any arrange- 
ment that served other groups could also serve this one. How well the present 
system is meeting the needs of traditional students has been an issue of much 
debate which shall not be reopened here. 

Telecommunications Applications - As a general case, in considering 
alternative telecommunications arrangements and their suitability to various 
target populations, there are some aspects of the communications system and 
its application to higher education which will not change appreciably. 
There seems to be no need for real-time contact between a teacher and his or 
her students; interaction is desirable, but not necessary. The devotion of 
a telecommunications system to one use or user group of often uneconomic. 
If the system is u*#d during the day by one group, in the later afternooiJ^ 
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by another and in th« eT«ning by yet a third f the usage might be heavy enough to 
become economically acceptable* Better yet, if the basic system, the microwave 
radio for instance i were used to carry a number of users' information — maybe the 
state government 's as well as the educational system's — then the economic base 
becomes substantial* Devoting a system to higher education might stimulate some 
^ creative uses, but they would be hard to justify from a budgetary standpoint. 

The use of broadcast television is a rather basic decision. It is effec- 
tive in presenting complex information to a motivated but disperse clientele. 
It is not very fl'^xible since it is a one sub ject-at-a-time device, and it is 
expensive. It will not reach a very large proportion of its potential audience, 
but the audience can be so large that even that small percentage can be a sub- 
stantial number. It would be suited to "'second chance," business-based and/ 
or traditional students — an influential, but less needy set of groups. 

A closed-circuit system, without broadcast television as a component but 
with ITFS included, could be of interest technically and would serve as a 
stimulating adjunct to the educational system. It could diversify the offer- 
ings, at any terminus, but would not inherently expand the student body beyond 
those presently active. The ITFS component of a closed-circuit system could 
be established independently, without the expense of the interconnecting^ 
system, and could serve the same clientele it otherwise would. Unless other 
uses were established a closed-circuit system alone could not be justified 
for higher education, or even education generally. 

Cable television offers only the lure of free access. The latest develop- 
ment in the cable TV field—the Whitehead Report — which proposes to give cable 
TV common-carrier status, is very apt to remove the **free**from the access. 
The basic attributes of cable TV are no different than broadcast and the 
same questions and problems exist. It can offer access to homer, via TV, 
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but not really betttr than broadcast. If a decision were Bade that broad- 
cast were ^right", the cable TV companies would also carry those broadcasts. 
As a result it does not seem worthwhile to try to build a system around cable 
TV as a separate, distinct entity. 

Colorado State Unirersity, as mentioned above and in Appendix D-^, has 
developed a number of off -campus prograne using low-cost communications 
methods."'^ Their Colorado State University Besources for Gradxiate Education 
(surge) program uses video taped class sessions with supporting written 
materials shipped to off-campus locations by commercial delivery service. 
The students in SURGE are business-based and use their employer's facilities 
for laboratory sessions in electrical engineering. In 1972-73 over 30 courses 
were offered in this program and over 1200 students participated. Evaluations 
of the program consistently indicated that students in the remote classes 
were attaining levels of achievement equal to that of on-campua students and 
preferred video tape classes to tibe other options available to them. The costs 
of SURGE average I52 per quarter credit versus $65 per quarter credit for on- 
campus instruction. 

Colorado State also has a Cooperation Via Televised Instruction in Educa- 
tion (CO-TIE) program in which the same video taping facilities and methods 
used in SURGE are used to provide course material to a number of cooperating 
colleges. 00-TIE also has a statewide audio network - a telephone network - 
which enables real-time recitation periods and is used for blackboard-by-wire 
and slow-scan television. The marginal value of the audio network is not 
assessed in the published information. 

The advantages of video tape operation noted by Colorado State University 
are as expected - 

—freedom of scheduling 
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— reuse for those absent 
— reuse for reviews 
— no geographic limits on use 
— lower capital cost than broadcast 
— self-evaduation by faculty of presentations 
These programs at C.S.U# serve to illustrate that a vigorous, successful 
outreach program in higher education need not be based on the use of telecommunica- 
tions and where used, if used creatively , it need not be elaborate or costly* 

i 

As is pointed out in Appendix D-1 (Pp* 18-19) , the economic comparison 
of videotape delivery versus radio transmission depends on the number and 
location of the organizations (or students) to be served. If the number is 
small or if the number is large but they are widely dispersed geographically, 
a tape delivery system will be more economic; if the number is large and they 
are nearby, a radio system is feasible. For the other reasons cited, a tape 
system would generally be preferred. 

In summary, it appears that there is no present justification for an 
elaborate communications system for the use of public higher education in 
Massachusetts, whether for a specially designed educational system or for that 
which presently exists. Two possible uses of telecommunications which are 
of limited utility do offer some improvement in access for two populations — 

Broadcast television could be used for the general adult 
population, but it is not very effective. 

ITFS can be used for institutionalized or business-based 
learners because they are concentrated in groups. 
(When businesses are involved, they may provide enough 
support to offer financial viability.) 

A system of video tapes delivered to remote locations seems to offer a 
number of attractive advantages over a radio transmissior^^e^tem. 
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Next Steps 

Telecomnmni cations does not offer an mlternative to learning centers 
whether for the urban disadvantaged or other populations. 

Should the Board of Hi^er Education decitjie to establish a pilot program 
of learning centers, then, what would be 'the next steps in the process? 

Initially a plan would need to be forinulated setting forth specifics 
such as 

The community in which such a program could be undertaken based 
on tentatire commitments to cooperate of the local school district, 
post-secondary institution i businesses, government and other agencies. 

The costs of setting upi staffing and operating the requisite 
centers in that community for a three year period. 

The organizational structure involved, including specific manning 
levels and job descriptions. 

The specific learning materials to be procured and/or produced, 
and the specific sources of their supply. 

Such a plan, developed to a reasonable degree of detail, would require 
about 9-12 man-months of professional effort over a 6-8 month period at a cost 
of approximately $^,000. 

As a part of the planning process, a determination would have to be made 
or asstuaed as to the locus of the state-level control of the system. Other- 
wise a number of organizational questions could not be resolved. 

A large composite group of representatives from various organizations 
should not be involved in the development of the plan itself, although such 
a group should be established to advise the planners and provide needed con- 
tacts with affected organizations. 

10 '6 



Earing a detailed plan, the Board could determine whether to proceed 
with the pilot program or not. If the decision were to proceed, the next 
etep would be the establishment of the program itself. To establish the pro- 
gram would involve - 

Locating and hiring the coordinating and training staff for 
the community headquarters. 

Obtaining the necessary space, equipment and materials. 

Recruiting and hiring the staff for the individual centers, unless 
local resources were to be made available, which would be preferable. 

Initiating the Coordinating Institution activity. 

Initiating one Neighborhood Center and subsequently the other 
NLG*s and the Vocational Center. 

Operating the Centers, evaluating their operation and adjusting 
as needed to optimize operations. 

As part of the implementation process, the Board should employ its own 
evaluation agent and should seek interim evaluations from that agent, the pro- 
ject staff and the other organizations involved. 

The funding needed for the implementation of the pilot program cannot 
really be estimated at this point. The planning process will establish that. 
A well-drawn plan should enable the acquisition of federal and/or foundation 
support for the program, and local industrial and commercial support should 
also be forthcoming. 
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Conclusion 

The preceding report has reviewed telecommunications as it currently 
applies to higher education* The Telecommunications Project staff has tried 
to evolve an educational system particularly suited to a specific target 
population and to see what current telecommunications technology could 
contribute to that system* These findings were extrapolated to other popu- 
lations to determine what role telecommunications could play for them with 

m 

the conclusion drawn that no exclusive telecommunications system seemed war- 
ranted, given the present instructional system or that designed for this t**- 
get population* There are presently two potential applications - Broadcast 
television as an attempt to provide broad general access to higher education 
and ITFS for special business related uses* 

At the same time, there are needs for adult education and broader access 
to higher education which are not being met. Those needs extend to the 
general populace but are acute for the disadvantaged members of society* Their 
resolution seems to require a somewhat different instructional model — a learner- 
controlled, individualized, non-human media-hr^^ed system— a system that for 
urban areas would be embodied best in Neighborhood Learning Centers* 

The technology of telecommunications is not likely to change sufficiently 
in the reasonable future (10-15 years) to alter the current situation* The 
potential for cable TV is clouded and cannot be viewed optimistically* A tech- 
nological improvement that does offer hope is PLATO (the computer-assisted 
instruction-system). PLATO offers the potential for economic computer assisted 
instruction with vi.'^ual display capability* 

Whatever method is chosen to meet the recognized needs, should serve to 

aid each individual who has a concern about his educational future* In 

38 

Diversity by Design , Gould says 

10 V 



When we speak of opportunity for the individual, we speak out 
of concern not only for that individual alone but for the quality 
of life within American society at large. Millions of people -amona 
us could obtain both enlightenment and material benefit from further 
study, yet they fail to do so. Some are even to be found in the 
most economically and intellectually advantaged parts of society, 
because present practices of higher education do not interest or 
challenge creative people. Yet most of those who do not fulfill 
their potential have had obstacles in their way because of certain 
group characteristics: they are poor, they are women, they live in 
the wrong place, they are confined by law, they come from a restricted 
racial or ethnic background, or they are beyond traditional college 

Cl^C • • • 

Pull opportunity to learn cannot bt limited to the youne; it 
must be for everyone; in any walk of life, for whatever purposes 
are beneficial. It cannot be reserved to a single period of life; 
it must be a recurrent opportunity: An opportunity to update a 
skill, to broaden the possibilities of a career whether old or new, 
or to add intellectual zest and cultural enrichment throughout life. 
No longer can it be the single opportunity of a lifetime, now it 
omst become the total opportunity for a lifetime. 



Higher Education is faced with a vast array of problems - its mission, 
its finances and its structure. Telecomnninications cannot alleviate those 
problems significantly at tolerable cost. 



It appears that for higher education to maintain itself in our present 
society, it must revise its orientation and become not "higher^' but adult 
education - a coordinated, coherent , flexible system determined to serve all 
adult needs. This report suggests one possible blueprint by which such a 
change could be started. 
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Community Advisory Council Meeting - h/k/7k 
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Those in attendance - 

Edward Donowa 
Gloria Donowa 
James Moore 
Julio Rivera 
Hector Olivera 
Naomi White 
William Dearman 
Anna Brewster 
Iris Egan 

Project Staff 

The meeting was held in the Campus Center at Amherst. 

The major points which were made in the discussion were: 

The concept of providing meaningful access to education to the urban disad- 
vantaged is most appealing. The council is skeptical about the prospects however, 
because they have seen many such projects in the past which were ineffectual. 

In order to establish what needs might best be served by the telecommunications 
project some of the reasons people return to school were discussed. Women who leave 
school to marry may want to return because their husbands grow while they become 
stagnant; welfare women without husbands need a skill to become self-sufficient and 
to demonstrate an appropriate role model for their children; ex-cons may need to go 
to school because their job possibilities are often limited to rehabilitation, for 
which they need special training. 

Motivation to return, however, is not enough. Certain problems beset the 
non-traditional student, making it difficult for him or her to fit into the educa- 
tional systex. The most outstanding of these is fear - of all the red tape that 
must be gone through (forms to fill out, SAT's, meaningless prerequisites that must 
be met before the prospective student can enroll, courses that don't seem particularly 
related to the student's life, though they purport to be in the field he is pursuing, 
etc.) 

People generally have something to bring to a class because they have developed 
skills on their own, but those skills often go unrecognized by the university or by 
the individual professor. (For excunple, experience in such a thing as mothering is 
valuable as a particular skill in areas like sociology or psychology.) 

Due to personal and financial problems and lack of experience in the institu- 
tion our target group will probably need more support than the traditional students 
need. The university should be open enough to allow people to drop out and return 
at a time convenient to the student, rather than to the institution. If a student 
appears to be having trouble in a course or in a field, he should be able to depend 
on counselors to help him resolve his problems or to help him find a field that he 
might like better. 

Tangible rewards must be established so that the student becomes motivated to 
achieve. Once he has reached a realistic goal, no matter how small, he has 
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established a successful experience in his repertoire and becomes both further 
motivated and confident in his own abilities. 



Since the non-traditional student has difficulty identifying with the formal 
institution, he needs to see that someone with a background similar to his has 
achieved the same goals he wants to meet. The Council felt that one way to reach 
the target population is for people they can identify vdth to go to the people 
where they live (neighborhood bars, street dances, etc.) and show them that it's 
possible to come from "the neighborhood'* and go through the system. Any programs 
established must obviously relate to the life of the people to be served. A 
•\niddlc class" program will not be believable to them. 

Employers need to be educated too — made aware of the fact that job candi- 
dates who lack a diploma many times have skills that compensate for lack of a 
formal education^ 

With these points in mind, then, such an educational system would have to: 

(1) have centers located directly in the comrnunities it v/as designed to serve; 

(2) be operated by people frm the community and 

(3) be designed to provide the kind of information the people really need - 
such as 

a. where to get help or information about housing, welfare, etc. 

b. for newly arrived members, the laws of the area, the "way people 
do things." 

ik) teach skills directly applicable to a job without a variety of non- 
essential material; 

(5) work with and through existing trusted people and "agencies (agencies 
here meaning community centers, net governmental organizations). 

Additional matters of concern which were discussed are the following: 

There are a number of existing activities which could form pait of the 
educational system - such as OWL in Springfield and the Adult Basic Education 
Program at the Spanish Center in Worcester. 

Particular note was made of the problem of the political viability of such 
a system - whether. support would be withdrawn if the populace became very vocal 
as a result of the information gained. 

A possible program suggested was on-the-job' training with local businesses 
where the wages of the learners were paid by the educational program. 

A basic educational tool in Springfield would be a locally oriented Spanish 
language newspaper - the only present one prints New York news. 
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Minutes 



CAC Meeting 5-3-7^ ^""^ 



Attendees: 



Agopito Silva 

Ed Donowa 

Gloria Donawa 

Bill Dearman 

Lois Lavoie 

Dan Camj&ron 

Iris Egan 

Eleanor Hawley 

Naomi V/hite 

and Project Staff 
Again, as at our first meeting, 
groups to enable all to psirticip 
In general, the groups agreed on 
was the list of C haracteristics 
to everyone in the mail. 



Gladys Bacquez 
Maria £• A, Silva 
Maria A. Bithorn 
Maria Luis Ayala 
Elena Ayala 
Julio Ayala 
Juan A. Vazquez 
Ernestine Planadeball 
Eladia Planadeball 

the Council's discussion was carried on in two 
ste and a more thorough discussion to take place, 
items of importance. The focus of the discussion 
of an Urban Learning Center which had been sent 
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The major points made in the discussion were: 

1. The O.W.L. Center in Springfield was a reasonable illustration of an 
urban learning center. It has many desirable features - student control 
of learning, individualized instruction, concern for students, convenient 
location, student feedback group, use of advanced students to help teach, 
etc. Some drawbacks of the enter - were the lack of a bi-lingual teacher, 
the location in a commercial area and heavy use of books. 

2. If tests are used they should be very carefully structured to ensure 
that the learner feels in control and that the tests are non-threatening. 
Discussion and self -corrected and evaluated tests might be used to permit 
student to decide whethar he's ready for certification tests (GED, etc.). 
In this way they also serve as a learning process. 

3. The center and program must be attractive and meet a variety of 
needs. It would be ideal to obtain welfare support for food, baby-sitters, 
and transportation, to avoid forcing students to come in order to meet 
employment compensation requirements, and wherever possible, to make no 
charges for Center services or certificates. 

Within the center should be a poncerned, friendly staff, a flexible program 
to meet individual needs and capability to provide standard certification, 
should it be desired by the learner. The fact that the center is an educa- 
tional resource must be recognizable to potential students. 

k. Individualized learning can be failure-proof and embarrassment-proof 
very easily, since it is non-competitive. 

5. The potential of a mobile resource center should be considered as an 
economical way to expand available materials. 

6. Coordination with other activities (schools, etc.) can broaden avail- 
able alternatives and preclude or reduce redundancy. Financial stability 
is imperative. 

?. The use of culture-specific media for promotion - Soul or Spanish 
radio, newspapers, etc. - would have a very por>itive effect on our target 
population. 1. 1 4 
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Community Adrisory Cotmcil 
Minutes 6-5-7^ 



Attendees: 



Dan Cameron 
Lois Lavoie 
Ed Donova 
Gloria Donova 
Naomi White 
Ana Brewster 
Hector Eivera 
Cristobal Rodriguez 
Maria Bi thorn 



Agapito SilTa 
Maria Silva 
Gladys Vazquez 
Julio Ayala 
Maria I^sa Ayala 
Jose Torres 
lilena Ayala Kirera 



Juan Vasquez 
Bill Dearman 



Guests: B# Morrow, Director of 



Adult Education, Spfld* 
Public Schools 
J* Testramski, U*-HaB6« 



Project Staff 



A new Tersion of the Characteristics of an Urban Learning Center were distributed. 
The Characteristics had been rerised to reflect the comments put forth at the CAC 
seeting in May. 

Suggestions were made as to potential subjects for soae sample learning packages in 
the form of Tideo^tapes or other audio-visualnaterials. Some of the suggested sub- 
jects were: 



Volunteers were sought to aid in producing the tapes and Maria Silva, Julio Ayala, 
Cristobal Eodriguezi Naomi White and Gloria Donawa said they would be willing to 
help. 

The Worcester High School Certification Program brochure was examined in detail and 
suggestions were sought as to how the brochure should be revised to make it more 
appropriate to urban learners, especially those of varying cultural back/^unds. 
Maria Bithorn, Maria Silva and Julio Ayala agreed to revise the brochia^e to direct 
it toward Puerto Bicans# They will contact the project staff %A)en they eire ready 
to discuss their ideas in detail or when they have a sample brochure ready. 

Some of the specific comments on the brochure were: 

Outside format: 

Something catchy is needed to intrigue the reader; as it stands « the brochiu:e 
looks too businesslike. 



Coofflunity customs and laws 
SeX| drug or health education 



Consumer information 



Availability of Spanish GED 

Confidence building sessions 

College dropout explaining why he dropped out 
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The logo and slogan are not simple to understand* 



Use of photos is good, but the one on the coTSr is too formal* 

'to.gh School Certification Prograa" is a threatening description of the 
program, since it states a specific goal— one that will not appeal to 
ereryone. 

If the brochure has the 'Wong look" on the outside, people won't eren 
open it. 



Inside format; 

The inside design is basically good because it isn^t overly wordy, but 
ie Bouevhat overstructured* Skill level, may have to be considered, using 
more visual attributes and fewer verbal ones, for people who can^t read 
at all* 

A little less formality could be adiieved by using color emd by breaking 
up the 3 column design* 

The photos do not seem to include Puerto Eican people, and again, are too 
posed* 

Hhe use of quotes is good— they make the reader feel like he can identify 
with someone who has come from the same background and achieved something 
realistic* 

Bold type for the quotes emphasizes the individual also* It^s important to 
state that each person has something to bring to the center, which the 
brochure does* 

It would be better to widd naming subject areas, since most of them are 
threatening to the prospective student* Ha can find out what they are once 
he feels comfortable at the center* 

Care must be taken to make certain that no statement in the brochxire be 
open to misinterpretation* 



The next meeting will be held about mid-August* Before that t^me, the project 
staff will send each member of the CAC a rough draft of the report, so that 
everyone will be able to examine it for discussion at the meeting* The time and 
place of the meeting will be specified then* 
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Community Advisory Council Meeting 10-18-7^ 



Attendees - 

Gloria Donawa 
Iris Egan 
Elena Rivera 
Agapito Silva 
Maria Silva 

Project Staff 



Julio Ayala 
Maria Ayala 
Ana Brewster 
William Dearman 
Edward Donawa 



The Council viewed the videotape of their May meeting as a means of informinr 
them of the results of the taping. 

The Council reviewed the slide/tape learning package and commented on it. 
Generally it was felt to be satisfactory, but it was suggested that some 
people in the street scenes would add a needed dynamic element. 

The members commented on the draft report. Generally, they were somewhat 
overwhelmed by the bulk of it. 

They expressed various concerns about portions of the program— the heavy 

use of media, the need to operate machinery, etc.— but maintained that the 

options chosen were the best, all things considered. They reiterated their 

concern about the need for the center to concentrate on job preparation 

and the need for providing employment or employment contacts for the studenus, 

All committee members desired to retain their draft reports and to receive n 
final report when it was available. 

The project director thanked the Council for their participation and 
cooperation. All expressed hope that the project would be brought into 
operation. 
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M»dia Group 

Oodwin Oyevol* 
CharlM E«enan 
Juan Caban 
SajTBond Vyman 
Karjoria Harrison 
Arnold Feingold 
Jeff Rabidoux 



Inatmctional Design Qronp 

Leslie Squires 
Douglas fiuhe 
Fran Koster 
Sydney Eedderich 
Sober t Henderson 
Frank Llamas 



An orientation briefing by project staff members was given providing the back*- 
ground of the project and some of the findings to date. After a brief question and 
answer period the group divided with one section discussing primarily media and the 
other instructional design. 



Media - It was suggested that. the project not produce anything which can be 
adapted from existing soft-ware and not adapt anything which can be used as is. 

Instructional packages on filling out forms, following instructions or being 
interviewed were suggested since those were felt to be common problems for our 
target population. PIP, Cue*See, and MIVB (Mediated Interaction with Visual 
Sesponse) machines were suggested as being particularly suitable to the project 
because of their operating characteristics. 

Additional Contacts mentioned were: 

V. Meierhenry - Dept. of Education ^ S.U.N. - has a grant to visit and 
study all non-traditional education available for a particular group of 
people (possibly similar to our target population). 

Purdue University - offers a number of media courses 

Joanne Sanders - U.V.¥. student ^o works with Neighborhood Youth Corps in 
Northampton. 

Instructional Desi^ Group - The problem of breaking into the community was 
discussed priaarily in this group. Social improvement programs have failed so often 
that the target population has become wary of participating. 

Institutionalizing the program to avoid losing it under soft money, rilaking 
credits available for courses offered and working with the real leaders of the 
community (not the titled ones) are necessary steps to take for a successful program. 

An alternate suggestion was made to use broadcast T7 rather than a learning 
center* since many jenters have failed already. Since the development of a time- 
base corrector it is possible to minimize the cost of telecommunications. People 
mi^t be more ready to deal with TV also, particularly if local people set the tone 
for the programming. 

Suggestions of other sources: 

The People's Yellow Pages - Greg Speeder (former U.W.W. student) A book 
of information similar to that which the project hopes to dispense. 

Burns Electronic - Hartford (time base corrector - 112, CXX)). 
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THE DISADVAHTAOED 

Th« p«rpo8« of this appendix is to prorids infonation about the 
group of peopla choaan to ba tha facua of tha bodj of tha TalacooBunica*- 
tiona Raport—tha grotip fra^aantly taraad at praaant, tha diaadrantagad. 
It ia aaaantial that tha raadar know tha charactariaticai laarning naads 
and laarning atylaa of this group, ao that tha concluaiona and racoonaan** 
dationa in tha raport propar vill ba raad in context • 



Definition 

The label diaadrantagad has bean used to iaply "dapriTad,** Pindar- 
priTileged," "impoTerished," etc. It haa bean used to deacriba a nuaber 
of attributaa^-aconoaic atatusi ethnic origin, physical capabilities ^ 
sex and age. Of itaalf the teru is not rery definitire; what is a dia- 
adTantage to one per eon may not be to the next. It has come to iiean 
anyone whose baharior is artificially constrained due to some i>erfional 
characteriatic, but vith a definition that broad, areryone can be con- 
sidered diaadTantaged in one way or another. For the purpoae of this 
report, then, a definition had to be foraulated baaed on the nature 
of the atudy being performed. 

This atudy is directed toward public hi^er education* It is ftnded 
under an Act concerned with urban probleaa and the ''diaadrantaged" 
population. Those "disadTantaged" members of the urban population who 
could be serred by public hi^er education are properly the "target" 
population under consideration. 

The 1970 U.S. Census proTides demographic information about llTing 
pattema differentiated by economic status, sex, racial origins, home 
ownership and a number of other paramatera. To darire some idea of %diere 
the ^'target population" in question is located in Maaaachuaatts, it waa 
necessary to define "diaadTantaged," in terms recogniaable in the Census 
data. The parameters ultimately chosen were education (those with less 
than a hi^ school diploma and those with less than four years of college) 
and economic status (two tiaea porarty larel). One further limitation 
was imposed — location in urban areas. Finally, since the concern of the 
report is with higher education, focua was limited to adult a the Census 
data diatinguishes those orer 25* (This particular limitation ahould not 
be absolute, howeTer, Kather than age, per se, the constraint should 
be intellectual ability. Those wh<i can gain from the offerings, should 
hare accesa, eren if they are 12 yeara old.) 

In the context of this report ^ then, the target population consists 
of those adulta living in urban areas of the Commonwealth of Massachu- 
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8«tt6 who •arn 1«66 than two tints th# fedaral poTtrty lerel income and 
who hara attandad less than four yaars of collage. The numbers of people 
included, their location by census tract, and other detailed data are 
set forth in Appendix C-2. 



Lerels of DisadTantageaent 

The definition dioaen was deliberately broad so as not to be exclusive 
but there are certain aegmentations that can be seen. Besides ethnic, 
sexual and racial aegMnts, there are certain beharioral qualities that 
tend to group thenselres together. The Appalachian Adult Education Center 
lAich has been in operation oTer a period of seren years, has exanined its 
disadrantaged populations behariorally and found the trends shown below. 
These are worth considering in viewing the target population in Massachu- 
setts. 

Group I - People econonically and personally secure. They believe there 
is a return from education, library and other services. Ttej can be re- 
cruited and served in groups, so can be dealt with economically. 

Group II - People who auffer aone discomfort due to undereducation. They 
are easy to reach and aerve and become "star performers." The chief 
adjustment needed to serve this group is time, because they work overtime, 
on the swing shift, seasonally and/or have large families. 

Group III - People who are well below the G .E.D. level and usually below 
a living wage, but still believe there is a return from public services. 
They need individualization of services. 

Group IV - This is the smallest group. They believe they have no control 
over their own lives. They are unemployed and unemployable. They must 
be served in their own homes* 

Some other characteristics of Groups III and IV are that they - 
are people oriented. 

need clear subgoals because they are so far from main goals. 

don't see needs as informational. 

use mass media for recreation, not information. 

use people for information. 

disbelieve printed information. 

It should be apparent that Group I people may be disadvantaged, but 
they don't feel or act disadvantaged. They are contributing, functional 
members of society. Group II people have some feeling of disadvantage- 
ment, but have not been debilitated by it and are able to improve their 
situation given a reasonable, recognizable opportunity. Group III needs 
much more and more carefully structured help... but will respond. Group 
IV may be extremely difficult to help, but should be taken as a challenge, 
not given up and foregone. 

As the report discusses educatienal needs, learning styles and char- 
acteristics, it will be focusing on a composite that tends to center on 
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Group ni. That group will esdiiblt th« nost «li«nt duract«ristic8 
of Groups II and IV and is r«pr«8«ntatiT6 mough t« ftinction mm the 
aodel for our analysis* 

Educational Meeds 

ETery segment of tne adult population has vide, and growing, educa* 
tional needs. A few years ago Many engineers, regardless of degrees, 
needed retraining so they could reorient their careers* Tbd current 
surplus of teachers suggests a similar need for then now* Other adults 
would like to upgrade their occupational skills giren the opportunity* 

The basic difference between the disadrantaged and the rest of the 
adult population is in the urgency of the need* Often the need a jlis«* 
adrantaged person has is one of crisis^a place to sleep that ni|^t, 
■edical help for a sick child—needs not ordinarily riewed ma education- 
al ones* There are needs that are not of crisis pTOportions, but still 
deaaad laaediate attention* If one can't speak English, it's difficult 
to get a job in the United States* So is it if one can't read and 
write*'' LiTing on welfare or at subsistence lerel gires rise to a feel- 
ing of desperation that is strongly felt, but may not be recognized 
as a need for change*^ 

These needs can be defined in terns of lerels of education that must 
be prorided* Again, at the lowest economic lerel the need is for in<-> 
formation aimed at surviTal^ how to get on welfare, how to find housing, 
how to obtain police protection* Information that's needed immediately 
in order to get through the day, or ni^t is essential* As one pro- 
gresses up the economic ladder the needs change* Omce surtiral seems 
assured, information about jobs is necessary-'<»how to find one initially 
or how to find a better one* Job related information must include 
remedial academic woxic ^ere necessary* The need for remedial education is 
serred normally by Adult Basic Education* 

The next step in the educational hierarchy is skills improrement, 
which could iuTolre both Tocatioaal and academic education and prepares 
the student to pass the high school equiralency (QED) test* The final 
lerel is the normal entry lerel for hi{^er education, post^-secondary 
education and enrichment* 

People who are disadrantaged can and do fit anywhere within the range 
of needs just stated* There are mothers on welfare who hare attended 
college f and there are people just arrired in the city - from rural areas 
or other cities as well as from orerseas ^ who hare no place to sleep* 
In some respects the portion of those needs which will be met is a ques- 
tion of the commitment of gOTemmeat* Betraining profeseieaal people 
has a quick and significant economic pay«*off , and is a resi>onse to a; 
politically alert group* It certainly should be of no higher priorix^i 
howerer, than helping a family find food or housing* Public higher 
education is much better prepared to do the former, but has an absolute 
responsibility to do the latter if necessary* The question i«^ how? 
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Attempts to alleTiate both problems presentlj are ineffectire, as is 
evidenced by the numerous volunteer and non-gOTernmental agencies in- 
Tolred in that effort* Possiblj a more coordinated effort would be more 
efficient and ef fee tire* 



Characteristics 

In an effort to understand this target population from an education- 
al standpoint, one needs to consider those of their characteristics which 
pertain to the Telecommunications £^oject« 'First and foremost, they are 
adults. As adults f they hare a number of characteristics which distin* 
guish then from younger students, some good, some less so# They %nter ^ 
a learning actirity as responsible grown-ups — no t as immature learners."-^ 
For them, instruction must be "direct, meaningful and hare a specific 
relation with reality.**^ They work and hare many family and community 
responsibilities and so do not hare the time or energy for irrevelant 
or imaaterial courses or studies. ^\..Most adult students, because of 
economic factors, must secure the desired information in the shortest 
possible time. They cure willing to attend long periods of instruction... 
but. ..must at all times see the results they are obtaining. "3 Adults 
bring a wide array of experiences and interests into the classroom and 
the structure of their "school" and classroom must take cognizance of 
it.^ Adults hare been found to learn as well as younger people; they 
do not suffer a loss of I.Q. with age, 7 and generally are more highly 
motirated and hare hi^er standards of performance than traditional 
students. 8 They do hare some physiological problems — they can't sit 
as long, or see and hear as well as young people. Indiridual adults 
may feel ashamed also of "going back to school, so while they may be 
determined, they may see thooselTes in retreat. 9 Adults can and do 
outperform their "traditional" counterparts ^ but as William Behder puts 
it, "Almost by definition, the adult student is a person attempting to 
carry out his education in the hands of an institution, the main pur- 
pose of which is the education of someone else* It is an ixustitution 
that, by and large, has made only tentatire adjustments to the fact 
that adults do not become less adult simply because they become stu- 
dents.. ."''O One of the problems then is to find a way to serve adults 
specifically. 

If the target population's age can pose some problems for educators, . 
being disadrantaged adults compounds some of those problems. One 
characteristic oT^the rery poor — black/white, male/female, old/young — 
is a feeling of helplessness. They are aware that they do not have much 
control over their lives and feel that nothing they do will influence 
their future. 11 That feeling conflicts with their sense of being adults 
and thus capable of deciding yUxBt they want and why. The structure of 
their educational organization must take that feeling into account in 
every possible way. The learner, fwm the first instant, must be given 
a sense of control; a sense that yh^t he or she wants matters and that 
his wishes will influence what happens to him. 12 Atron Gentry, a former* 
Director of The Wostside Study Center in Pasadena, Calif. 6ugge6ts13 that 
"before people could put their energies and thoughts into learning to read 
or holding a meaningful job, they had to see a chance to win, some avenue 
through which they could get ahead." This display of control should be 
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erident froa th« Mom^r in which sobmm is gr««t«d ^•n he first contacts 
the educational center. The personnel in the organisation should approach 
hin by asking iriiat he wishes to learnt rather than testing hiii to find out 
^lat he already knows and legislating wkit he therefore should study. Jona- 
than Kozol suggests that eren one-answer learning Materials ni^^t be in- 
appropriate because they preeopt controls and participation in organiza- 
tional actiTities and decisions should be the ri^t of the student. The 
pridoners at Franin^ian Corrsctional Institute felt that a najor failing 
of their UniTersity Without Vails progrM was that they had not helped set 
course content. They felt that the courses sTailable reflected the in- 
terests of those teaching rather than those of the prisoners, the learners. 1? 
This issue of control was the najor point Bade by the Conunity AdTisory 
Coiincil of the Telecoaannications Project at the second neeting in May, 197^* 
It was what distinguished the OVL Center in Springfield fron erery other 
educational organization to which they had been asq^osed. It cannot be over- 
enphasized. On it hinges the possibility of establishing a **dif ferent** 
approach to learning for the target population-«an approach with potential 
for real success. " 

The disadTantaged need a great defil of positire reinforoeaent in their 
learning Teatares.''^ Siey are not secure in their own eraluation of how 
they are doing. Because they hare a long wj to go to reach •'normal'^ per- 
foraance, clear subgoals anst be provided, and their progress clearly 
ahown. Their need for reinforceaent seeas to stea froa the poor self-image 
^ich appears to be typical of disadTantaged people, 1^ so win-lose, com- 
petitiTe situations Aould be avoided. Biey are concerned that their educa- 
tion not be second-rate and often insist on a fora they feel confident in - 
*'legitiaate*^ classrooa lectures. Unfortunately, the class group structure 
conflicts with their need for a non-failure (non-coapetitive) enrironment. 

Another significant characteristic of the adult disadvantaged is that 
they do have the capability to learn. They know auch with which broader 
society is not acquainted and which enables thea to get along in their 
world. As one of the project's Coaaunity Advisory Council pointed out, a 
pinp in the ^etto often is a very shrewd, very successful businessman. 
Often, however, practical knowledge, like the ability to work with one's hands 
may be crucial to getting soaeone through the day in the ghetto, but may 
hinder hia on a standardized test.^^ In Learning for Mastery; , Bloom states 
that 959i of the population can learn almost everything society deaandsi if 
given enough tiae and the proper instruction to do so. 20 Poverty alone 
does not predict below average scores on a nuaber of intelligence and educa- 
tionaItests.21 On the other hand develojaent of ability has been found to 
be related to socio-econoaic sUtus.^^ Thus, while the disadvantaged have 
the ability to learn, the likelihood is that they have not done as well as 
they are ci^ble of doing, especially in areas recognized by society in 
general. One reason surely is that a aajor coaponent in learning is the 
learner's expectation of later use. If he expects to have a need for the 
inforaation later, he will be able to 'store' it in his memory auch more 
readily than if it is not apparently relevant. "23 



A sMevhat more mundane characteristic of the urban disadvantaged is 
their iMobility. They hare to depend on public transportation and 
thus cannot trarel far or to many locations as could other groups* 
Coupled vith that lack of transportation, of course, is the lack of 
time, because of long working hours and/or heavy family responsibili- 
ties; so time consuming, lengthy trips by public transportation become 
even more orervhelming. Sie result is a need for available opportunity, 
if it is to be real opportunity* 

All of this is not to say that the disadvantaged learner does not 
have any characteristics ^ich are peculiar and of concern here* He 
does. In addition to problems of health, the disadvantaged student 
usually has a number of learning disabilities, all related to his poor 
language development* His inability to pronounce words correct ly-<-many 
ABE students mse some kind of dialect-*-make8 it difficult for him to 
spell, read, or even talk to others. Because the ABE student's voca- 
bulary is usually limited to words which describe concrete objects, 
he cannot speak or thixdc in abstract terms* His unsophisticated vo- 
cabulaiT does not function well for fine distinctions or precise de- 
finitions, both of y/liich are needed in the classroom ."^^ One study 
showed that disadvantaged black children did not understand from 20 to 

of the words used by their teachers These language problems, 
both dialect and non-English, cause disadvantaged learners to prefer 
pictorial stimuli to print .20 They also reflect a need for special 
efforts at language development which is, to a degree, in conflict with 
the desire for obrious tangible z*eward* To resolve the conflict special 
efforts to incorporate language development into vocationally oriented 
studies may be necessary* 

Another characteristic of concern is the dependence of disadvantaged 
people on nonverbal information* Because ^in his day-to-day life the 
. ABE student relies heavily on gestures and facial expressions to help 
him convey his meaning, the cognitive, symbolic manipulations of the 
classroom are something in which he is not practiced* This reliance 
on visual clues for meaning obviously suggests the use of visually 
based learning materials* One aspect of this characteristic pertinent 
to the educational program is that nonverbal behavior is culturally 
specific* An instructor unfamiliar %rith the norms of nonverbal be- 
havior of a given group, especially if they are particularly sensitive 
to nonverbal behavior, can develop significant difficulties in communi- 
cations end be totally unaware that difficulty exists *^° 

A summary of the chai^^act eristics of adult learners and disadvantaged 
'adul;t learners is given in Table Cl-1. The characteristics of adults 
are compared to ''traditional.** students, i*e*, students of noxinal high 
school or college age* The disadvantaged adults have the same char- 
acteristics as any other adults, but show them in a heightened or more 
severe form* In addition, they have some idxich are not shared by their 
more advantaged counterparts* 
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Charac t er i 6 1 i cs 

Adult 

i 

Experienced, realistic 
Settled in thinking 
Voluntary participant 
Slower learning, perseveres 

Impatient 

Demands relevance 
Needs more light 
Less keen hearing 

Conflicting responsibilities 

Wants to participate 

More heterogenous 

Seeks concrete application 

Highly motivated 

Fears failure 

High standards of performance 
More fatigue 

May see achfol as ''going back'* 
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Adult Learners 

Disadvantaged Adult 

Strong cultural variations 

Significant knowledge gaps 

Feels helpless, passive fatalism 

Highly sensitive to non-verbal 
behavior 

Needs frequent reassurances, 
reinforcement 

Physically, aurally oriented 

Slow, careful, persevering 

Low self-confidence, poor self- 
concept 

Prefers non-print materials 

Has urgent learning/information needs 

May have severe linguistic deficiency 

Reasons inductively, not deductively 

Spacially, not temporally oriented 

Harsh past experiences 

Group oriented, extrovert 

Has had unpleasant school experiences 



Table Cl-1 
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Inforafetlon ^ QathTing BehaTior 

Whil« tht laarning atylae and psychological charactaristice of the 
diaadvantaged impose car tain raquirementa on an educational system, their 
information gathering behavior ia also of significance* It has been 
found that the ^information transfer characteristics in ^ettos differ 
from those of the general urban population* "29 Qhetto residents rely 
hesTily on other people for information* One survey done for the Nation- 
al AdTiaory Commission on CiTil Disorders shoved that 799^ of ghetto re- 
sidents heari of riots in their own city by word of mouth*30 It has ailso 
been found that the disadvantaged learn about educational programs throu^ 
friends, relatires and neigihbors*^'^ 

Iha use of informal information channels is combined with heary tele- 
vision watching* In this regard the Commission on Civil Disorders found 
that 759^ of ^etto residents vatched the navs on television and of that 
group, 869( vatched nevs betveen 3 and 7 H(* Childers points out that one 
result of the heavy reliance on television and radio is the accumulation 
of information about %nds** rather than ^eans;" ^eans" information is 
supplied more by print media-^-nevspapers, magazines and books *^^ As a 
result, aspirations are built up but information about how to realize 
them is not provided* 

In all, the information system used relates to the general social 
sittiation of the disadvantaged* They often do not see probleoid as having 
solutions 1 thou^ solutions may exist* They don^t know hov to get in* 
formation and often don^t persist when they do try* They are, in a sense, 
^^stuck*^ in a deficient information system and don^t recognize it*?3 As 
a result, they are cut off from opportunities %diich are available to others* 

It is worth noting that low-income blacks and whites *'ghow no consist- 
ent differences in the media they prefer for local news***^^ Childers 
also notes that the informa|;i6n needs and patterns of communications for 
rural poor are the same as for urban poor*55 



Reward System 

It was mentioned above that adults, and especially disadvantaged 
adults, sought recognizable, tangible rewards for their educational efforts* 
One basis for judging the likelihood of such rewards « according to the 
Community Advisory Council?^ is the apparent specificity of the learning 
material. If the material is intended to relate to housing, it must re- 
late locally, not in a vague, general way* The more culturally specific 
and locally specific the material, the more believable it is and the 
greater is the incentive to use it* The ^'grapevine** will quickly report 
as to its validity, so superficiality %fill not suffice* One way in which 
this specificity has shoiim up in children's learning has been the success 
of %ootleg" learning for ^etto children* In a number of cases black 
militant groups have had much better success teaching ghetto children to 
read than have professional teachers in sahools* That success has been 
attributed to the fact that normal school reading materials are white, 
middle-class and the ghetto children cannot relate to them37 but can to 
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th« Mt«rlala M«d by th« aiUtaBt grrapa. 

Aaotk«r »oittt bromght <mt stroafly bx th« Co«aeiX38 tad ethtr ppojtct 
eoB«at«at»39 wo that for tht diMdT«it«C«4t •d»o*ti<m smlu jobeV la 
a MBsa, thay ara aaking to ba tM^t What tkay raally aaad to know. 

•^■•'^ti0B" don't kaTa meh aigaifieaaea nhaa aurriTal ia at 
ataka.*^ Tha "raal alMat taagibla raanlta axpaotad" aaaaa tha ability 
to gat a Jfb ar gat a battar jab. Infonatioa aboat naif ara aad housing 

1' •i*?v?*j**^» '« *^ turgant, but vhaa tha diaadTan- 

tagad thiak op apaak of "adacatioa," it ia ia a Toeatioaal ceatazt. Ibat 
a^phaaia aa Joba aaggaata that aeada^e afforta sight baatbaaaeonaaaad 
withia tha Tocatioaal aattiag.'H It alae, hovarar, cam poaa aoM problau 
baoavaa paraoaal iadapsiklaaea aad aalf-diraotioa rofoira flaxibility 
i«iich aaoM to raqaira "^gh critical raadiag aad coapatatioaal akilla-- 
at laaat a 10.5 grada laTal...Bia aaaa laral aaadad to paaa QB> taat 
cartartabljr."*2 «wa« Khila it ia aaaaatial to taaeh what ia raally 



^ ^ —————— — — « ■ mammkw *v * ~~ J 

aaadad« cwa a«at ba taken aot ta ba azeaaaiTaly apacific aad aaadlaaaly 
liadt tha baaafita dariTcd. 



Altaraatiya Laarniag laqairaaaata 

laTiag drralopad a profiU af tha "diaadTaatagad" laamar, it ia 
aacaaaary to ratum to tha foar group aa^MaUtioa diaeuaaad aarly ia thia 
Appaadiz. Iha profila eaa ba aaad aa a kind of "aTaraga" charactariiatioa 
with Tariatioaa aztaadiag^ f roa Oroap I throai^ II and III to IT. 

It Might ba worth aotiag that a aiailar aagaaatotioa could alaa ba aada 
of adalta aot aaffariag tha acoaaaie dapriTatioa of our targat population, 
but alao haviag adacatioaal aaada. Bagardlaaa of thair aconoaic atatua, 
aoaa adalta haTa adacatioaal aaada and raeogniaa thaa. Soma haTa adaca- 
tioaal aaada (aTon aaah graatar aaada) but naad halp racognising than. If 
a ayatw ia aatabliahad which aida tha aacond group, both those aconoaically 
dapriTa« and thoaa \iho ara aora affluent can benefit. 

Vie four AAIC groupa s«a be preaanted graphically aa ahawa below. The 
preaeatatiaa reflecta the aajar ekaracteriatica of the aubgroupa and the 
relationahip of the characteriatica to the different gronpa. 

The aegaantation, aa doae by the AAK obrionaly auggeata that a variety 
of approachea to provide aarricea ia aeeded. It ia helpful to reflect that 
any aingle approach wiU vazy ia ita degree of aueeeaa froa group to group. 
At the aaae tiae it aay be that an approach which ia auitabla for Oroup ni 
Bay alao ba aaitable for Qroapa I aad II. The rererae is not apt to be the 
caae. She raqaireaenta of Oroap III are acre atranaous than thoaa of Oroups 
I aad n, aad thoaa of Oroup If are aora atrenaoua atill; so lAile aerrice- 
ibility aay extend upward, it likely will not aartead downward. The aaae 
aituation, of courae,holda on a aora uaiTcrsal baaia. A atracture which 
■acta the acre eztreae aeeda of the diaadrantagad could certainly also serre 
other popalatim groupa. The initial coat aii^t be high* the eoata to 
educate the laaat adTaataged third of our population are recognised to be 
anch higher than for the other two-thirda,^ but warranted by the degree of 
need. Ihe aargiaal coat of aerring less diaadraataged studeata, oace the 
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BjBtw vtr« operating, ■ight vtll bt toltnblt* In any eaat, tht 
ayatra lAieh aaata the naada of Group lY moat reaala vithin accaptable 
coat liaitationa# 
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in gr^pi 



btli«f in rtlurn from 
education, library, and 
other public strvicei 
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3, can bt ICrvtd 

4, tntrot level V 

5, ability to pay for mstruCTion 
6 u^e of media and other fornrul 

sources of information 
7. skills levels 



1. costs of quality program 
2 needs for 

a transportation 

b child care 

c. other supportive services 
d one-to-one recruitment 
and services ^ 

e. adiustments in time 

f, horm services 
g nonprint 
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Employed 
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SUNKAET OF FOUR OSOUPS 



Salationahip Batvtaa IndiTidual Characttriatica of Adulta 
with Ltaa Than Ei^ School and tha Daaign of DallTary Syatama of Public Sex-vices* 

Figura ci-1 



Swmmxy 

Tha tan **diaadTantagad** waa deflnad harala aa those paopla, in urban 
araaa, with family incona at laaa than two tiaaa fadaral porarty level and 
education of laaa than four yeara* college* Their location and nunbera are 
giTan in Appendix C-*2« 

Tha educational and/or infomational needs of the diaadrantaged are much 
the aaoe aa anyone elae^a but are aore urgent ♦ Their needa run the gamut 
froa coping or **aurriTal** inforoMtion to college-leTel academic work* Public 
higher education ia not prepared to meet that range of needa t but it must be ^ * 
met. 
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•*»«tl(»«l «,.tM'« poiat of Titv oro that thoy .rotdau! 

actoristico pocaliar to thoir lifo .ituatioa. Bioy fwl <mt of controi of 
thoir liToa, vlthottt optioaa aad vithoat hop*. Ihoy aood froquoat poaltiTO 

loi». tt«y wpo aot aobilo. Xh«y haro aoToro lansuagt doficioaeioa and — 
ara aapaeially aaaaitiTo to aoa-Torbal baharlora. 

Ihair bohoTior pattaraa aad TiawpoiatB aro alao algnifioant. Thay hara 
wmaual iafonation gathariag bahaviora aad a poor iafonatioa gathering 
ayataa araiUbla to thM. Ihty vaat apacific aatariala to anaura tha ral«- 
Taaca aad thaa "W-off* froa thair afforta. Por thaa. adaeation aaaaa 
jOba* 

Tha dlaadraatagad, liiila haviag aaM gaaaraUsable eharaotariatiea, ara 
aot a aiagla, eoharaat groap. Oaa aapiaatatioa of then into four groupa 
aoMod partiealarly iataraatlng ainee tha groupa raflactad tha mm dif- 
faraaeaa aa aight appoar batvaan tha "adTaatagad" and tha "diaadTantagad." 

Tha diaadrantagad ara adult paopla with aoaa rathar aubtla but la- 
portant diffaraneaa. To ba aueeaaaful, an adueational ayataa will hara to 
l^ooipisa thoaa dif faraaeaa and adapt to thaa in a aaaningfUl way. 
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TSE DISADVAMTAOED LOCATION AND MAPS 



Introduction 

IB OB offort to isolato a population vhioh eould aorro aa a baaia for 
tho daaign of m idaaliaad iaatmotioaal ayataa, tha urban diaadrantagad 
wara ehoaan. fh^ vara dMa«i for tha raaaoaa atatad in Appandix C-1. Aa 
ona Amotion of ttaair aalaoUoa, thair location and nvibara had to ba datar- 
ainad. 9iia Appandix raporta tha raaulta of that datamination. 

lha tarainoloor naad in thia Appandix ia that daralopad by tha U.8. 
tertan of tha Canaoa. Aa aajor tarM naad and thair naaninia ara: 

Fwrartj atatua - ia an iadax which proridaa for a ranga of povarty 
ineoM ontoffa adjnatad bj aneh faetora aa faallj aiaa, aax of tha tmdlj 
hand, OMBbara of childran ndar 18 jaara old, and tea and non-fam r«i- 
danea. At tha oora ia a aatritionally adaqaata food plan daaipiad by tha 
V.8. Dapt. of Agriculture for "aaarganoy or taaporary uaa «han ftuda ara 
low." lha Waightad Araraga Ihraaholda of Porarty uaad in 19^9 ara ahovn 
in Tabla 1. 



TAILC 1 W«i|ht«tf A«M«fi ThrMkolM M ItM Povtrty Lavil in 1M9. by Sin of Family 
tni tax af H—4, ky Fatm antf Nonf arm RatiMnca 
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3.791 




4.92 1 
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4.249 


4.209 


7f p*'i««^ 


9.034 


9.101 


9.119 


9.992 


9.182 
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Urban population - ia thoaa paraoaa living in an araa oonaiatiag of 
at laaat caa city of 30,000 inhabitanta or aora in 1970 and tha aurrounding 
eloaaly aattlad araa, and paraona living ia a) pUcaa of 2,300 or aore in- 
habitanta incorporated as cities, Tillage, boron^ or towna, and b) un- 
incorporatad places of 2,500 or more inhabitants, and c) other territory 
included in urban areas. 

Sural Fara population •> ia thoaa peraons liring on placea of 10 or more 
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acres from which produce sales are 850 or more in the preceding year or 

w!^r??ro''''°^ °° °^ ^^^^ 1° which product sales 

were $250 or more the preceding year. 

^"""^ Non-Farm population - is all persons in rural areas who do not 
live on places- classified as farms. 

v,«v» K^'^^^-^f i : ^"^^^ ^^"^ "^"^ and adjacent areas 

have been divided for statistical purposes. Tracts were designed to be re- 
latively uniform m population characteristics, economic status and livinr 
conditions. The average Tract has k,000 persons. Boundaries were establish- 
ed cooperatively by a local committee and the U.S. Bureau of the Census. 

Standard Metropolitan Statistical Area - (SMSA) - Except in the New 
England states, a SMSA is a county, or group of contiguous counties, which 
contains at least one city of 50,000 inhabitants or more, or "twin cities" 
with a combined population of at least 50,000. In addition contiguous 
counties are included if they are socially and economically integrated with 
the central city. In the New England states, SMSA's consist of .owns and 
cities instead of coimties. 

The information available to us, the PHC (l) booklets of the SMSA's in 
Massachusetts and the PC (1) book for the state, limited our ability to 
enumerate and locate our target population. "Education completed" data was 
limited to persons over 25- "Poverty level" data was given by family rather 
than individual. In general, however, the degree of precision possible in 
any case was not enough to make such limitations significant. For instance, 
m Massachusetts, the percentage of people over 25 years of age without four 
years or more of college was, 8?^. For those 16-2't not in school, the equiva- 
lent ficure was 91% - not a radical difference, so the use of the more 
limited data (the data for persons over 25) should not result in distortions 
of concern. 



What Does the Data Show? 



Massachusetts is an urbanized state. Of its 1970 population (5,689,000 
people) a/t.5% live in the urban areas, l^f.l^ in rural non-farm areas and 
under 1% in rural farm areas. Of the total population of the state 55% 
(3,142,000) are 25 years of age or older, and of that group 855^ (2,671,000) 
live in urban areas. 

Of the group 25 and older, h2$i (1,306,000) did not finish four years of 
high school and ^7% (2,7^,000) did not complete four years of college. 

The distribution between urban and rural, based on education attainment, 
IS given m Table 2 below. It shows that people with less than four years 
of college are distributed between urban and rural areas in the same proport- 
tions as all of those over 25, while those with less than four years of high 
school are concentrated slightly more in urban areas. The lower portion of 
Table 2 shows that of those lacking high school fewer are found, on a 
percentage basis, in the Boston SHSA than is true of their general age group. 
The variation does not seem to be significant, however. 
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u "^tu^t \^°^L^^® distribution of those economically disadvantaged. It 
shows that whxle 8^ of the families in the state have income belS ffde;al 
HZ 1 T '^"^^ ^2x) poverty level. The distribu- 

tion of those below 2x poverty level is slightly higher in urban areas than 
the^general population of the state (86.5^ to 84.5^) or thor^e^TcSS?? 

Essentially these figures reflect that the distribution of educationally 
or economically disadvantaged people does not vary much, on an urban/rural 
basis, from the distribution of the general population or the population over 

To review the distribution on a SMSA basis, Table k was developed. 

In the data shown on Table k, few SMSA's show any significant variance 
from the average on any of the four scales, except Fall River and New Bedford. 
Both cases show a higher concentration of older, less educated and more 
poverty stricken people than the other SMSA's. Table k is organized with the 
most populous SMSA's on the left, so Fall River and New Bedford positions to 
the right reflect that they are not among the most populous SMSA's. 

(To return to Table 2 and 3 for a moment. The distribution of economically 
disadvantaged people to the Boston, Springfield, and Worcester SMSA's in Table 
2 shows a distribution to Boston less than that of people with less than four 
years college (from Table 2) and more than that of those with less than four 
years high school (also from Table 2). That variance seems to relate to the 
higher concentration of poor people in New Bedford and Fall River.) 

After reviewing the data along the selected criteria for disadvantaged. 
It IS apparent that, aside from New Bedford and Fall River, the disadvantaged 
tend to follow the distribution of the general population group (those over 
25) from SMSA to SMSA. It is possible, however, to distinguish within SMSA's 
from census tract to census tract. The definition of census tracts could apply 
to neighborhoods, and thus might be of real interest for organizational pur- 
poses. (The validity of the continuity and uniformity of any given tract could 
be determined only by an inspection of its homes and population, so too much ran- 
not be expected in regard to "neighborhood" status.) 

It should be noted that the FSCd) booklets did not give poverty status 
on an individual basis, so while individuals were used in Tables 2 - families 
are used on the tract maps. 

The Haps 

To illustrate the distribution of the disadvantaged within SMSA's, maps 
cf each SHSA in the state were coded to reflect the disadvantagement , if any, 
of the population of each census tract. Figure C2-1 is a maD of the Common- 
wealth showing the SMSA's in Massachusetts. 

The maps of each SMSA display four items of information about the peoole 
living within that tract. 

1. A circle (0) shows that lees than 60^ of those 25 and over liv- 
ing in the tract have completed four years of high school. 
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Table 3 
U.S. C«n«U8 Data 1970 
(Boundtd to 1,000) 



1. Popnlation of Massachusetts 
recorded in families or unrelated 
indiri duals.* 

2. Persons in Mass. recorded as 
haying feoily income at less 
than pOTerty lerel. 

3. Persons in Mass. recorded as 
haring faaily income at tvo 
times poTerty level 

'f. Persons in Mass. over 23 years 
old 

5. Persons in Mass. over 23 years 
old with incoae lees than two 
times porerty lerel 

6. Distribution of 3* 

In Urban areas 

In Rural Non-farm areas 

In Sural Farm areas 

Total 



3,32'f,000 

'f7'f,000 

1,331,000 
3,075,000 

737,000 



638,000 
96,000 
3,000 

737,000 



97* of total 

ot 1 

28% of 1 
36515 of 1 

2k% of h 



86.3% of 3. 

135^ " " 



In Boston SHSA 

In Springfield SHSA 

In Worcester SMSA 

Total 



327,000 
73,000 
'f'f,000 

if if if, 000 



31^ of Urban 
11% " " 
7% " " 



69 " 



* Except inmates of institutions, members of Armed Forces living in 
barracks, college students in dormatories and unrelated indiriauals 
tmder I'f years old. 
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2. A dot (•) chows that of those 25 and over in the tract 2000 
or more people have less than four year's college. 

3. Vertical lines ( | !|) show that 205^ or more of the families 
in the tract have incomes less than two times poverty level. 

k. Horizontal lines show that there are 200 or more 

families in the tract whose income is less than two times poverty level. 

Criteria 1 and 3 are thus indications of degree while 2 and h are re- 
flections of absolute magnitude. 

In each case, the overall map of the SHSA appears first and it shows 
the other associated maps as insets to it. The insets are areas from the 
overall map which had to be enlarged in order that individual tracts would be 
visible. The amount of enlargement is not standard since the size of each 
census tract varies widely. 

To illustrate the distribution of disadvantaged people with a SMSA, the 
maps covering Brockton and Fall Hirer can be used. 

In Brockton, the map of the SMSA (Figure C2-3) shows the outer areas of 
the town with an inset map (Figure C2-3A) showing the central area. C2-3 
shows no areas including all four criteria, although tracts ^56^, 6001, 5252, 
and 5251 have three of the four. Of those tracts all but 5252 reflect popula- 
tions with 2C^ or more families below 2x poverty level; 200 or more families 
in each tract who are below 2x poverty level and 2000 or more in the tract 
with less than four years college. Tract 5252 reflects the same economic 
criteria but shows that less than 603^ of its over 25 populace have completed 
four years of high school. 

The inset map for Brockton shows seven tracts which meet all four 
criteria, tracts 510^+, 5IO8, 5III1 5112, 5II3, 511^ and 5115- There are also 
five tracts, 5102, 5103, 5105i 5106, and 5IIO, which meet three of the four, 
although not the same three criteria in each case. Where there are disadvan- 
taged meeting three criteria, in all but one case, two of the three were 
economic criteria. It is clear that the disadvantaged in Brockton are con- 
centrated toward the center of the city. 

In Fall River (Figures 02-^ and C2-^A) it is only the northeastern section 
of the city (given the orientation of our maps) which does not show a high 
degree of disadvantagement. Of the 3'+ tracts in the SMSA one (6^23) shows 
none of the four criteria, one (6^25) shows only one ~ less than 60^ having 
four years of high school — and one (6^21) shows two criteria — high school 
and more than 203$ at less than 2x poverty. All the remaining tracts show 
three or four of the criteria. 

I^: should be noted that the failure of a tract to reflect criteria 
2 or ^, (2,000 people with less than four years college or 200 families 
at less than 2x poverty) sometimes is a result of the number of 
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people in the tract, not the level of disadvantagement they suffer* Tract 
6^21 in Fall River is an illustration ~ while h2S^ of its families are at 
less than 2x poverty, the total number of families is only h72 so the thres- 
hold of 200 families was not reached. That same tract shows it has only 
1,115 people over 25 living in it, of a total of 1,760, bo there cannot be 
2,000 or more who are not college graduates. This distortion was recognized 
when our criteria were chosen. It was felt that some minimum concentrations* 
in absolute numbers, were necessary and, since the average tract held ^,000 
people, the absolute numbers chosen were felt to be reasonable. In reality, 
of course, the foxir criteria must be viewed in concert to gain the needed 
picture not only of level of disadvantagement, but absolute numbers as well. 

The maps are not, by any means, the ultimate answer. Designation of a 
'neighborhood" could only actually be done by the people in a given area, or 
by someone thoroughly familiar with the area. At best the maps can give some 
idea of the distribution of the disadvantaged people within the various SMEA's, 
which is, of coxirse, what was intended at the outset. 

The maps of the other SMSA'« are not analyzed here since, although each 
has peculiarities in the distributions depicted, none are felt to show signi- 
ficant veiriances from those of Brockton or Fall River of impact tc this study. 
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CENSUS TRACTS IN THE BROCKTON, MASS. SMSA 
Figure C2-3 
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CENSUS TRACTS IN THE FALL RIVER, MASS. -R.I. SMSA 
Figure C2-kk 
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CENSUS TRACTS W THE FITCHBURG-LE»MINSTI:R , MACC. GMSA AND ADJACETrr AIlriA 

Figure C?-''.B 
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CENSUS TRACTS IN THE PITTSFIELD, HASS. SMSA 
Figure C2-9 
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CENSUS TRACTS IN TEE SPRINaFIELD-CHICOPEE-HOLYOKE, 
MASS. -CONN. SMSA AND ADJACIKT AREA 

Figure C2-10C 
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CENSUS TRACTS IN THE WORCESTiK, MASS. SJISA AI© ADJACENT AREA 

Figure C2-11A . 
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OERSVS TSAC1SS IK THE VOBCESTER, MASS. SHSA AlTD AOJACEHT AfiEA 

Figure C2~11C 
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MEDIA 

In the last fifty years Western man has experienced enormous technologi- 
cal development which has had an overwhelming effect on all aspects of his 
civilization and culture. Among the most dramatic developments has been 
the extraordinary increase in the number of ways which man has created to 
communicate with his fellow man. 

The rate of invention has been geometric: before about four thousand 
B.C. there were no written records at all; more than 2, OCX) years after that, 
man arrived at his first alphabet; another 3i500 years elapsed before the 
first printing came into being; yet in the last hundred years the creation 
of extra-natural communications has been explosive - telephone, phono record- 
ing, audio tape, radio, television, film and computers have all come into 
being. 

The implications for man are obvious. His awareness and understanding 
of himself aind his fellow man and of his environment have become more acute. 
Communications devices have enabled him to transmit thought, ideas and 
images at a rate here-to-fore unimaginable. Because the development of these 
devices has been a relatively recent phenomenon, it is difficult, if not 
impossible, to ascertain at this time their full potential. However, by any 
measure - number of hours used for a peirticular intent, capital investment, 
etc. - more than half of these devices are designed for entertainment: com- 
mercial film^ television and phono records. The next largest application 
is simple factual information transferal; our use for business and pleasure 
of the telephone, telegraph and the like. The use of communications devices 
for learning is at least 50 years behind commercial applications. Whether 
or not thre revolution is coming to the classroom; it has come to the broader 
society. 
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What does this lagging mean for education? The most immediate observa- 
tion is that the educational institutions of our society are not taking the 
fullest possible advantage of the technological revolution. Education has 
^ not felt the ^'industrial revolution^' and may be persisting in methods or a 
structure which could be vastly changed for the better. 

This is the reason for the emphaiss on 'Wdia'' in this report. The 
purpose of the media appendix, then, is to provide a theoretical and techni- 
cal background for understanding the nature of media with specific concern 
for its application to education. Furthermore, like the other appendices, 
this paper is intended to be the resource material which will act as the 
groundwork upon which the assertions and conclusions of the main body of the 
project report will be founded. 

What are the questions which this paper will attempt to answer? The 
first is to determine a general working definition of media: What media are 
and how they function? Second, we will detail the role of media in instruc- 
tional systems. The third part will analyze the general characteristics of 
media as they relate to media selection. Those discussions will act as a 
basis for the fourth section: a cursoi^ overview of each of the major media 
forms — their operation and limitations. Finally, the selection of media for 
the target population of this study will be considered. 

Definition - The term media as it is used in education almost defies 
definition. The difficulty seems to arise because educators think of media 
as a means "by which instruction may be presented*'^ which immediately is 
taken to include "TV, motion pictures, teaching machines, programmed booklets, 
slides, filmstrips, and sound tapes." and "...conventional media (books, 
workbooks, laboratory materials)..." It seems apparent that "TV" and 
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"workbooks" hare few similarities^ On the other hand, •'books" and "work- 
books" are difficult to distinguish from one another. In addition, no dis- 
tinction is made between software (the program material) and the hardware 
itself • 

The dictionary definition of a medium, in the sense in which it is used 
in education - is "a channel of communications" or "a means of effecting or 
conveying something."^ Compare that with Bretz' statement where he relates 
the normal usage of the term in education - 

The entire system of equipment, processes, people, and materials 
that are necessary for the presentation of information and direction 
of learner activity* It often includes software as well as hard- 
ware; program planning, production, recording and/or transmitting; 
and program reception. It may also , include response methods and/ 
or devices, and feedback to the learner."^ 

In order to come to a meaning which will be useful, it is necessary to 
consider some of the components involved in Bretz' definition. Silber^, a 
systems analyst, segments the conglomeration into activities (management and 
development) and Instructional System Components. The activities which re- 
late to the generation of the Components and the administration of the system 
can be set aside* The Components which include all the devices, objects, 
equipments, etc* that Silber identified as "media" in education fall into 
six categories - message, man, material, device, technique and setting. In 
his scheme the message (subject matter) is embodied in some material (film, 
records, books) which are used by m an (teacher, speaker) who operates a device 
(projector, radio, computer) to transmit the message in some setting (building, 
laboratory) as part of a technique of teaching. He finds that some materials 
are also devices (books, posters, chalkboards, etc.) and that the setting 
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includes environmental conditions (heat, light, etc*), but otherwise he is 
able to differentiate his Instructional System Components from one emother. 

We can work froHi Silber's model to derive a usable definition of 
"media*" Silber's distinction between materials and devices appears art if i- 
cial» A book displays words on paper. It makes little or no difference, 
from a functional standpoint, whether the book displays words on paper, 
sheepskin or papyrus - the book is a display device for words* Similarly a 
videotape may be one-half, three-quarters or one inch in width without 
significance for the information stored on it, or a picture shown on televi- 
sion basically differs very little from a photograph (assuming no action is 
involved)* Combining those two categories - material and device - eliminates 
the difficulty Silber has in categorizing man, posters, chalkboards and some 
other similar items in either one or the other* 

Secondly, the technique of teaching used and the setting in which it 
occurs impact on the learner, but their impact is totally distinct from that 
of the learning materials and display devices* One may not be able to read 
if he/she is very cold, but that inability has nothing to dfo with the book 
or the words in it* Lastly, man has unique abilities for interaction with 
other men, but man is a display device when he/she lectures or otherwise dis- 
penses information* When a teacher uses a chalkboard, the situation is analo- 
gous to the combination of projector and screen - a two element display* 
Thus, Silber's categories of man, technique and setting can be disregarded 
for present purposes* 

Except when the display device is itself the object about which informa- 
tion is sought, the information is "coded" in some symbollic form - pictures, 
text, sounds, etc* - which are not the object of interest, but wliich represent 
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it. The synibollic form is termed a "sign vehicle'^ or '^stimulus object." 
(The sign is the internal reaction one has to the "sign vehicle" - the res- 
ponse to the stimulus.) 

The crux of the confusion about what media is comes down to the issue 
of whether it is the sign vehicle, the display device, the combination of 
the two or acme further combination with yet other elements relating to the 
instructional proce*?s. For present purposes, the term media will be restric- 
ted to the means of communication, the sign vehicle. Because the display 
device used can essentially modify a sign vehicle (a word can be displayed 
by being spoken or printed), the display devices will also be described and 
analyzed. 

Having settled on what media means here, its (or their) position in the 
instructional process will be reviewed next. 

Media in Instruction 

The process of instruction is intended to achieve, or possibly enable, 
leeurning on the part of a student or learner. Learning is not presently well 
defined by educators. Travers lists fourteen definitions of learning as being 
"representati , - ."^ All of those definitions explain learning as something 
which occurs in an individual which causes him/her to change his/her subse- 
quent behavior. The "something" which occurs is neither defined, nor explained, 
but a number of the definitions relate the change to interaction with the 
environment and some exclude changes due to natural maturation and growth 
or to artificial stimulation as from fatigue or drugs. Thus, learning seems 
to have at least two components, interaction with the environment and some 
internal processing of the information acquired. Once "learning" has occurred, 
it is, or can be, manifested by a change in behavior. 
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Because it involves interaction with the environment, learning is an 
information transfer process - a communications process. One acquires 
information from his/her environment, organizes it and may use it to modify 
his/her behavior. Formal education or instruction is intended to enable 
learning and as such, it, too, is a communications process - communications 
designed to promote learning. 

One can interact with his/ner environment and derive information from 
it by observing or manipulating objects. As an artificial process, educa- 
tion attempts to embody information in objects or store it in retrievable 
form in order that it will be available at the appropriate time for use 
(learning) by the learner (s). Information would be ''stored" in the form of 
pictures, print, sounds, etc. recorded on paper, records, film, etc. The 
objects manipulated or in which the information is stored, then, are media; 
the means used to access the information are the display devices. 

Figure C3-1 - A Media System depicts this concept of media in block 
diagram fortn. It illustrates that knowledge becomes information in the com- 
munications process and information becomes the message to be transmitted to 
the learner. The message is embodied in a medium which is displayed by some 
device enabling tne learner to perceive the medium and, hopefully to extract 
the message from it* 

The centrality of media and their associated display devices in the 
instructional process is obvious. Whether the media is words and the display 
device is a teacher, or the media is a nut and bolt which is handled, the 
transfer of information to the learner takes place through the rr.edia. 

^nen an educator undertakes the design of a learning activity or experi- 
ence, his choice of the medium or media to be used is critical. There are 
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many schemes for classifying media for purposes of selection - some consider 

the^ size of the group to be taught,^ some the characteristics of the device 

7 8 
used/ and some the learning objectives being met. The confusion seems to 

stem from the lack of clarity about what a medium really is and the present 

lack of a very usable definition of learning. Those two factors enable 

experts in the field to say that at present most media can be used to meet 

Q 

most learning objectives and vice versa. Such a situation makes media 
"selection'* a waste of effort and gives the use of media in education no real 
impetus at all. Here an attempt will be made to provide a basis for media 
selection in a more meaningful way. 

Characteristics of Media 

Except when testing one's own feelings and thoughts, learning occurs 
through communication with others, observation, or interaction with one's 
environment. Learning is based on stimuli acting on our senses. Thus, an 
educational medium functions as a communications device through the stimula- 
tion of the learner's senses. Its primary attribute is the sense or senses 
it stimulates— sight, hearing, taste, touch or smell. It has been snown 
that some individuals learn more readily through visual than aural material 
and others the reverse. Efforts have been made to compare the relative 
efficiency of various sensory channels to receive and process stimuli (one 
effort IS known as Aptitude-Treatment Interaction Research), but no meaninj^- 
ful differences have been isolated. It has been determined that the optimum 
rate for aural and visual presentations of verbal information is the sane — 

500 words per rainute.'^'^ The limiting factor seems to lie in the information 

12 

processing done by the brain. Comparable data for other sensory modes nan 
not been developed. As a result the selection of a "best" media for a riven 
learner cannot be established based on alternative sensory channel stinulatic 
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We know that most deliberate learning pres^^ntly is done through seeing and 
listening, but whether those are the most efficient methods is really not 
known. The conscious preference of the learner is often as good a basis 

7* 

for choosing ajs any other. 

The amount and kind of information included in the medium is another 
of its major attributes. If the learning relates to a concrete object and 
the object itself is used as the medium for learning, the information is 
real and total - although it may not be observable if the object is complex. 
If a model, picture or description (a representation) of the object is used, 
the information about it is encoded in a sign vehicle. The more realistic 
the model or picture is, the more sure one can be that it includes all the 
information about the object. At the same time, the more realistic it is 
the more apt it is to include superfluous information. As superfluous in- 
formation is deleted, the less realism remains and the more thoroughly 
encoded or symbollized is the specific information intended for use. Thus, 
while a stick figure may clearly illustrate a point about posture, one must 
understand stick figures for the point to be perceived. Coding also occurs 
if black and white tones are used rather than color, or if still pictures are 
used to depict motion. The "coding" which results from the use of still 
pictures or black and white rather than color does not seem to be critical. 
Bretz states thai still - television may convey from 80 to 95^ as much as 
full television."^' And whil^ colored pictures were found to be more dynamic 

than black and white i there were no consistent differences found in learn- 
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ing from colored as compared to black and white movies. Finally, no advan- 
tage was found for 3-D as compared to 2-D films.*^^ It may well be, however, 
that the criticality of such characteristics is a function of the audience 
tested—that some audiences would find the lack of color more disconcerting 
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than others. 

The lack of ability to "decode" writing - to read - is known and 
accepted. The same problems exist, however, with decoding other symbols, 
such as pictures. Travers notes that speech has culturally specific basic 
structures and suggests the same may be tru6 of pictorial components as 
well. One research study reported in the Second Handbook of Research on 
Teaching showed that communication with illiterate adults suffered in the 

same way if pictures of unfamiliar objects were used as if an unsuitable 
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vocabulary had been used. The problem of "visual literacy" is accentuated 
when 'a significant cultural gap exists as is reported by Selden based on 
his Experiences in Africa.^^ To derive information from a medium, one must 
knou *the code used. To enable learning through the use of a medium, one 
must be sure the learner can understand the symbollism used. Tae "best" 
medium for a given learner is the one which permits a- code or level of 
coding which is appropriate to the learner^ 

Sensual stimulation and coding are the only important attributes of 
media as we have defined them. Another group of attributes of import in 
eduration, however, are those of the display device which relate to tap way 
tr.e medium is displayed to the learner, 

A picture shown in a television broadcast is different from the same 
picture on a poster in some important respects. The medium— the picture- 
is the same and will be perceived much the same by the learner, but its 
sc.-viceabilityasan instructional tool will be different. One difference is 
its referability. The poster is permanent and can be referred to again and 
again if necessary, whereas the television picture is viewed and then lost. 
Since different learners learn at different rates and in different ways, a 
transitory display may be unusable by some learners. Especially if the 
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picture included much information (was "dense") all of the desired informa- 
tion might not be perceived in one viewing, or the viewer may concentrate on 
non-essential elements of the picture. Even where learning does occur ini- 
tially, being able to refer back to learned material is helpful in reviewing 
what was learned. 

Another important characteristic of the display used is the accessibility 
it provides the learner. A book, as a display for words, can be reproduced 
inexpensively and, through reproduction and distribution, can become readily 
accessible. A television program becomes accessible if it is broadcast 
because receivers are so available. Accessibility can also be achieved if 
the medium (and/or its display device as used here) are portable and can 
therefore be moved to the location where the learner is. Selection must, of 
course, consider whether the learner can gain access to the medium. 

The ability of the learner to control the pace and density of the presen- 
tation of the material is also an attribute of importance. Pacing reflects 
the rapidity with which material is presented and is affected by the transi- 
toriness or permanance of the display as noted above. Density relates to the 
amount of information included in a given sign vehicle. Especially in the 
case of pictorial displays, much information can be included, and, if it is, 
the learner may need cues and time or repeated exposure to derive all the 
information that is expected from the medium. (Obviously, the ability of the 
learner to decipher the code used is also important here.) A motion picture, 
if the projector is controlled by the learner, or a video-tape playback deck 
are.. preferable to broadcast television or a motion picture in a studio because 
the learner can influence the display of information, and even replay the 
amt^^ial if necessary* Control of the display also can enable the learner 

CKip ahead has been noted as a major problerr. with some programmed materials.) 
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The appropriateness of the density and pace of presentation to any given 
learner, then, is important and one means of adjustment is through learner 
control of the display device, another is through tailoring of material. To 
limit the tailoring of materials to an economically acceptable level, it 
will probably be necessary to provide for learner control of the display 
devices. 

True interaction between the learner and a display device can really 
occur only when the device is a human. Programmed material and computers 
can be structured to provide "branching" but not actual interactivity* 
Branching enables a learner to progress along a limited number of alterna- 
tive paths depending on hisAer responses. Branching thus provides some of 
the benefits of interaction, but without the total sensitivity of a human 
being— the only wholly unique advantage of a human teacher. Somi computer 
programs are growing very complex in their branching capabilities but they 
are very expensive as yet. There is disagreement about the value to the 
learners of interaction. Teachers maintain interaction is necessary, but the 
research to date does not bear out that contention. For instance, Dubin and 
Hedley in The Medium May Be Related to the Message conclude "...one-way tele- 
vision is as good as other college instructional media." 

The attributes of media and their associated display devices which are 
important in respect to the learner, then, are: ^ 

W^^ia - Display - 

Senses stimulated Referability ?^ 

Coding— type and degree used Accessibility 

Pacing and Density 

Interactivity 

The attributes of a medium have a somewhat simpler relationship to tne 
material to be presented than to the learner. Learning material can oasicai iy 
oe segmented into the presentation of concrete or abstract information. Gome 
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art and music illustrate the second category as do a wide array of conceptual 
or philosophical precepts and ideas* Unless an abstraction can be portrayed 
in art or music, it is normally expressed verbally, in words* Verbiage is 
communicated aurally or through print* 

Concrete ideas lend themselres to a number of presentations, but all 
essentially require some verbal explanations either aural or in print. Even 
the object itself, unless the learner is very knowledgable and adventurous, 
cannot impart all the possible information about itself without verbal 
accompaniment. The need for inspection of the interior of a real object or 
its cost may require that some symbollic representation either pictorial or 
verbal, be used. As the realism of the medium declines, (as it grows more 
symbollic) - through the use of models or pictures - the need for clarifying 
verbiage grows, until the medium becomes text « words. Thus some form of 
verbal information transfer can be expected to be required as a part of the 
media display. 

To fully reflect the information to be transmitted, the medium may need 
to portray color or motion. Full color and full, fluid motion may not be 
either necessary or desirable, because of the cost and the pacing (which tends 
to be rapid when full motion is used) of aucH' malS&xial. (And because its con- 
tribution to understanding is marginal as was noted above.) Rather than 
si;mply using color or motion, a careful analysis should be made to determine 
the least usable degree of each and that should govern the presentation. 

Most learning takes place through the use of the s nses of sight and 
hearing. Since ro"»"mal education is heavily concerned with abstract concepts, 
words are a major learning medium, and print is heavily used. Sound is 
substituted for print although it is normally received at half the speed of 
print. (150 words a minute is the normal rate of speech whereas 300 words 
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a minute is normal adult reading speed • A means of compressing speech to 
300 wpm has been devised, but is not yet in widespread use^) Taste, touch 
and smell are less frequently used in education, except in certain limited 
areas auch as chemiatry or cooking, and generally suggest the use of the 
object of Itaming itself rather than some symbollic representation. 

From the material standpoint, then, the media must be chosen to portray 
those characteristics which are important and must portray them clearly enough 
to be understood by the learner at a suitable pace of presentation. In general, 
those requirements suggest a medium which can sufficiently dissect the object 
of interest to enable the needed information to be accessible and which can 
provide appropriate sensory stimulation. 

To summarise - the sense or senses to be stimulated are the primary 
means of differentiating media from the learners' viewpoint, but the relative 
efficiency of the alternative channels is not yet known. The critical charac- 
teristic of a medium is the degree and kind of coding used. If a learner 
cannot readily decode the information transmitted through the medium, learning 
is effectively blocked. The display device used impacts on the learner in a 
nixmber of ways - it enables or inhibits reference, it is accessible or 
distant, it presents material at appropriate or inappropriate speed and den- 
sity, and it is or is not interactive. Of those characteristics, available 
research indicates interactivity may not be important based on present educa- 
tional material and methods of evaluation. 

The analysis of media selection can be condensed, then, to two basic 
considerations. The medium is intended to communicate information to a 
learner. As such, the medium chosen for a given instructional task must pro- 
vide the information in a form and manner which is understandable and usable 
by the learner in question* 1 n^^ 
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It will be understood if it stimulates the appropriate senses of the 
learner in a comprehensible fashion (if he/she knows the code). 



It will be usable if the learner can gain access to it - if it is 
available to himAer; if he/she can control the speed and/or density of pre- 
sentation by controlling the display device used, and if the learner can use 
it again and again a he/she needs and wishes to do so. The usability of 
any medium aiid its display device range over a continuum. At some point, 
if the learner cannot gain access at all, the medium is totally unusable. 
As access becomes more ready, the medium becomes more and more usable until, 
when the learner owns the book or tape cassette, it is fully accessible and 
thus wholly usable on that scale. The same scaling is true of the other two 
primary characteristics. There is a wide range of usability, a portion of 
which is acceptable to any given learner. How large the acceptable range is 
depends on '^motivation" - the strength of the drive the learner feels to gain 
that information at that time. 

Given the descriptive material above, explicitly how would a medium and 
display device be selected? The suggested decisional order would be - 

1. Abstract or concrete? 

2. If abstract, much or little affective content? 
2a. If much affective content - 

depict through art and/or music in addition to verbally. 
2b. If little affective content - 

depict verbally, through print if tolerable to learner, 
aurally if not. 

5« If concrete - 

5a. Which senses needed? 

Sight? Smell? Taste? 

Hearing? Touch? 

o 19V 
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3b» Feasible to use object with verbal cuing? If so, cue through 

print if tolerable to learner, aurally if not* 
3c* If not feasible to use object, what level of representation 
is necessary? 

Operative 3-D model? 

Non-operative 3-D model? 

Color, motion picture? 

Black & white, motion picture? 

Color, still picture? 

Black & white, still picture? 

Sketch? 

Line drawing? 

Verbal description, spoken? 
Verbal description, printed? 

3d* Representation with verbal cuin<? (codinp) tolerable to learner? 
If not, tailor to learner. 

Disabilities? 

Blind? 

Deaf? 
Educational level? 

Vocabulary? 

Degree of symbollism? 
Cultural background^ 

Print or Aural cuing 
Language? 

Vocabulary or dialect? 
Pictorials 

Variety? 
Hierarchy? 

Evolutionary series? 

At that point, the medium should have been chosen and the potential 
display devices limited by the medium and its characteristics. The specific 
display device, ideally, would be chosen by determining which best met the 
needs and desires of the particular learner for - 



198 



Accessibility - 

Individual use? 

Location? 
Rcferability - 

Transitory or permanent? 

Bepeatable? 
Pacing and Density - 

Controllable? 

Suitable? 
Interactivity - 

Branching? 

Human? 

In reality, in an operating educational system, the ultimate selection 

will come 'bwn to what is available and usable in the space provided. The 

sorts of considerations outlined here are of value in the design of the system. 

Nibeck suggests that in design, three decisional levels are needed - one at 

the system level, the second for departments working with course design and 

the third, a practical one concerned with availability, costs, user sophisti- 
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cation and other such pragmatic considerntions. Earlier in that paper, 
he also suggests that "...the learner may be the best instrument for ulti- 
mate media selection and future educational systems should provide some 
degree of redundancy in the form of varying delivery formats to allow for 
these options," which, given all the variables involved, is probably the 
most practical, even if not the most valiant, approach. 

As we have defined media they do not comprise a very long list - Pictures 
(line, sepia, photograpff^ etc.) , words, sounds, objects, smells, touches, 
postures, feelings, sights, etc. There seems no way to adequately illustrate 
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these various stimuli, although someone has undoubtedly developed a taxonomy 
someplace. Rather, it appears more meaningful to deal here with the various 
display asvices currently being used in education and discuss how they 
function in the communications/education process. 

Any listing of display devices can become complex and lengthy as the 
precision of disting-uishing one device from another is increased. There are 
differences between projectible transparencies and 55 mm slides, or between 
television and video tape replays. This ILsting is intended to be complete 
but is not necessarily exhaustive. The degree of completeness will vary 
with the expected familiarity of the reader with the device described - the 
more "usual^' the device the less exhaustive will be any subdivisions and 
description. In each case, the degree of description thought appropriate 
will be given, and a brief discussion of the device as a means of enabling 
communication will be provided. Generally, the sequence followed will be 
from realistic to the symbollic which tends to be from multisensory devices 
to audio-visual, audio and finally to visual. 

As each device, group of devices or category is reviewed a number of 
specific characteristics will be considered - 

- the expected familiarity of the learner with the device 

- senses involved 

- potential interactivity and branching 

- availability (time, access), portability 

- pacing and density of presentation 

- repeatability (referability) 

- realism of normal display 

- degree of learnor control 
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yd Models - Realistic multi-sensory devices include three dimensional 
models of the concept or device about which learning is to take place, (For 
these purposes a ^'Model" could be the device itself, if it is something 
which can be so used - sometimes the actual device is too complex or too in- 
distinct for instructional usej Most of the characteristics to be considered 
will vary with the model(s) used. Since they are models, however, they would 
not usually be available other than where instruction takes place. They may 
be manipulative so the learner can vary the amount of information gained 
(pacing) and will normally be repeatably uaable. They can offer a high 
degree of realism, and, if given time, access and resources from which to 
gain added data, the learner can feel and be in control of learning as he 
experiences it. 

Other Multi-sensory display devices - would include experiments which 
might require the use of taste or smell for identification or evaluation - 
such as in chemistry or cooking. The characteristics would depend on the 
particular model, device or experience. As a general rule, realism is 
enhanced by the use of multi-sensory devices or activities. 

Television - We are all familiar with the electronic transmission of 
audio-visual information. Its unit cost can be low because there are no 
limits to the number of users of broadcast shows. In education, the trans- 
missions are often classroom lectures broadcast ''live'* - while the lecture 
is actually occurring. Commercial broadcasts, other than news events, are 
usually delayed and edited through the use of film or video-tape. The "broad- 
cast" can be over closed-circuit (such as cable or special radio equipment) 
or broadcast (the usual television seen in homes) equipment. While not three 
dimensional, the ability to display color and full-motion make television 
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the most versatile and realistic electronics media. When broadcast, it is 
available wherever a receiver is. Television is an expensive medium because 
it requires expensive equipment to transmit and lengthy careful programming 
if its versatility is to be used. The pacing and density of the information 
presented are usually high although they can be varied. Very few applica- 
tions provide for two-way operation, but a number of closed-circuit systems 
provide one-way video and two-way audio. In general, the student is a pas- 
sive recipient of television without the ability to influence or control the 
material or its presentation. 

Two forms of television which are just coming into use deserve mention - 
slow-scan and time-shared. Slow-scan television presents a picture about 
every ten seconds and thus cannot provide full fluid motion, but it does 
enable much less costly transmission. Because of the slow speed of presenta- 
tion, a slow-scan television picture can be transmitted over a normal telephone 
circuit. Its characteristics are essentially those of a filmstrip or slide 
presentation which are discussed below. 

The other novel television form is time-shared. It is a slower-scan 
form than Hormal, but not so slow as true slow-scan. It enables a number of 
television pictures to be sent over the same transmission equipment at one 
time rather than using all the equipment capacity for one picture. The 
result is a picture which does not have full fluid-motion, but can provide 
very slow or step motion, or a lower quality picture. Another result is again, 
h lower unit cost. As a display device it also is like a filmstrip. 
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Videotape - Uses television cameras but records the information rather 
than transmitting it instantaneously. The technique is one of magnetic 
recording and is inexpensive as normally applied. It differs from motion 
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pictures in the manner the information is recorded and, usually, in the 
amount of editing prior to replay. Host commercial television is recorded 
on videotape and edited before being broadcast* The technology of video- 
taping is advancing rapidly with smaller and lighter cameras, more flexible 
playback units and reductions in tape size without loss of quality. A 
variety of tape-to-tape reproduction processes exist some of which enable 
the electronic enhancement of certain aspects of the recorded information. 
Storage is accomplished on reels or cassettes with cassettes being more usable 
by the layman. 

Because videotape is inexpensive to record and playback, it is finding 
increasing uses. It provides audio-visual material that is shown just as 
would be a motion picture or television show and thus is a familiar presenta- 
tion. It has flexibility television does not have because many copies can 
be made and it can be stored in accessible locations to be used at the desire 
of the user. It also can be repeated, by simply reversing the playback unit 
and rerunning it. Thus the learner has a degree of control unattainable with 
any broadcast or remote, one-way media. 

Motion Pictures - Again, this is a media form with which we are all 
familiar. It has the same characteristics and attributes as videotape. Motion 
pictures are relatively expensive to produce and reproduce. There are two 
sizes of motion picture film which are most used for educational purposes — 
16 mm and 8 mm. While the larger film size provides better quality when it 
is shown on a screen, the film is expensive and the larger the size, the more 
expensive it is. 8 mm is growing rapidly in use because of its lower cost. A 
larger picture version - Super 8 - gives adequate results when projected and 
excellent results when small screen viewers are used. The recent advent of 
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sound with 8 mm motion pictures will further enhance their attractiveness. 
There are also 8 mm film loops which are like cassettes and provide short 
viewing time in a '^package*' which is especially convenient to handle* The 
lower cost and less complex 8 ram film enables its wider use and its use for 
individual rather than group viewing* Such individual use provides the 
learner with much more control of the learning process than can be achieved 
in a group situation. 

One special form of 8 mm film deserves individual mention. There cur- 
rently is a special type of film equipment which is variable in speed. Two 
such units are presently on the market Programmed Individual Presentation 
(PIP) of North American Philip's Corporation (Norelco) and Cue-See of Charles 
Beseler Co. These units separate the sound track from the film putting each 
on its own cassette. The projector advances the film when triggered by a 
sub-sonic signal recorded on the audio cassette. The signals can be given 
at any desired time interval so that the viewer sees a picture which can vary 
in speed from one frame at a time to full motion. The end result is a film 
display using 8 mm motion picture film that can operate as a slide projector, 
step or slow motion projector or motion picture depending on the demands of 
the presentation being made at any moment. Economy is gained in reproduction 
of the program by the use of two systems which are synchronized by specific 
signals. Economy also is realized because the flexibility of the unit eli- 
minates the need for a number of different types of equipment. The present 
cost of the system is relatively high, 8620 for a recorder - projector system 
versus $150 for a standard 8 mm projector. The system may not be thoroughly 
tested in use since it has only recently come on the market, and at the present, 
program material is limited. 
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Filmstrips 



- A series of still or step-motion pictures provided on a 
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strip of film. Normally used with an audio-tape to provide descriptive 
narration. It is shown either by projection on a screen like a motion pic- 
ture, or on a small personal viewing screen for use by one person or a small 
group. FiLnstrips are generally susceptible to damage through handling since 
they are simply coils of film (usually 35 mm film). Late model projectors 
with automatic film advance, reduce handling damage somewhat Filmstrips 
are much less expensive than motion pictures since they are basically a series 
of still pictures. They also provide a slower paced presentation because 
there is no motion. Normally the learner has a greater sense of control with 
a filmstrip than a motion picture because the pictures advance one by one. 
This is not as familiar a medium as motion pictures but is frequently found 
in schools. The balance of its characteristics are essentially the same as 
motion pictures or television. 

Slides - Pro jec table still pictures are basically the same, as a display, 
as a filmstrip, except they are in discrete pieces and thus have the handling 
problems of 25 or JO separate items. To overcome the handling problem, slides 
are usually stored and used in trays or racks which insert into the projector. 
The projector automatically switches from slide to slide. Slides are normally 
used in conjunction with an audiotape and the projector often has an auto- 
matically triggered advance. The characteristics of slides are the same as 
film strip, the advantage is that the order of presentation can be varied 
and an individual slide TepXacfd. 

Other visual display devices - There are a host of other visual display 
devices such as wall charts, photographs, various kinds of pro jec table trans- 
parencies, the proverbial blackboard, etc. All offer the advantage of being 
visual stimuli. None offer meaningful motion and have the limitations of 
static presentation. They are often used as descriptive aids by lecturers. 
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One device, which would be classified as an "other visual" deserves 
special mention because of its unique combination with telecommunications - 
the electronic blackboard* (The details of its operation are explained in 
Appendix D-1)* As a display it is just like any other blackboard - a visual 
display* It is unique in being usable remotely over telephone connections. 
In combination with a telephone, it can provide most of the audiovisual 
stimulation of the normal classroom lecture over unlimited distances. It 
operates one-way, from the lecturer to the students. There are a number of 
such units on the market, each of which has slight variations from this 
general operating description. Aside from its novelty and its ability ta 
operate remotely, it has the same attributes and limitations as the other 
static visual media. 

Telephone - Leaving the visual media, one of the most familiar audio 
media is the telephone. It offers two-way (interactive) audio connectio^ 
at low cost and has great accessibility because of its pervasiveness. 
Telephone connections are not often used as the primary media for a course 
of instruction apparently because the lack of visual contact is felt to be 
frustrating. Telephones are often used in conjunction with a television 
course or a correspondence course, and hare been used in conjunction with 
prepared textual or audio-visual materials. They can be effective. Since 
telephones are so readily available, they are essentially portable. They 
are lacking in realism, since no visual material cein be presented, but 
offer some sense of control since the teacher can be responsive to reactions 
or questions of the student. 

Radio - is another familiar medium, which offers the potential of connect- 
ing an unlimited number of learners to a source of information inexpensively. 
It is a one-way device with all the psychological problems inherent in that 
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limitation in addition to the lack of visual contact. Two-way contact by 
radio often is established where it functions as the primary means of 
communication - where telephones are not available. When used two-way, it 
is essentially like the telephone, except that talk flows one-way at a time 
and there is a slight delay before a response can be made. Radio used this 
way does enable any number to converse since there is no limit on the 
interconnections possible. It can be an effective learning tool as shown 
by its use in less developed areas, where two-way operation is frequent. 
Normally radio is used in conjunction with prepared written or audiovisual 
materials as was the case with the telephone. Because there is no visual 
stimulation, little realism can be imparted. The famous Orson Welles, "Men 
from Mars" radio show illustrates, however, that realism can be achieved, 
if this or any other device is used creati^rely. 

Audiotape or Phonograph - Both are prerecorded audio devices. The phono- 
graph requires a more expensive storage prcceast and a more complex one and 
so despite its longevity, is not as widely used as audiotape. The two devices 
are essentially identical for educational applications. They do not provide 
visual information and thus are frequently used with textual or other visual 
materials. They enable the storage of audio information inexpensively and in 
eafily recoverable form. Since they are stored forms, they are accessible, 
provide repeatability and a sense of control on the part of the learner. 
They do not enable interaction. The pacing and density of presentation can 
be controlled somewhat by controlling the speed of the speech. 

'V ^ > Programmed Texts - are essentially a form of book, but a form structured 
car^^uliy to accomplish a specific task - teach. Programmed texts normally 
break down the material presented into small increments each of which quieries 
the learner and calls for a response. A correct response leads to the next 
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question or block of material, an erroneous response leads to a ^'branch*' 
(a segment of material repeating in modified form what had just been pre- 
sented intended to review earlier material which was not understood). Pro- 
grammed material is basically visual and primarily textual rather than pic- 
torial in content. It is often presented through the use of a computer in 
a form of Computer Assisted Instruction which will be discussed below. As 
display devices, programmed texts are like any other book, except that they 
attempt to enhance learning by the way in which the material is presented. 
Tto use a programmed text effectively, a learner must be able to read and 
comprehend what he/she has read. It is a one-way presentation, and, when 
in book form, is fully portable. As a book it is totally available and re- 
peatable. The pacing and density are controlled to a degree by the learner. 
Some learners find programmed texts unsatisfactory because of the small 
increments of material presented — they find it frustrating not to be able to 
move at a faster pace. As opposed to most other media, as was mentioned , it 
can provide branching and normally does so. 

Computer Assisted Instruction - The final media form to be discussed 
is CAI. The ability of a computer to store a great deal of information .a 
small increments, be programmed to assemble the stored information (data) 
in a variety of ways and permit many users to access the data at a time, 
makes it a potent learning tool. The very advantages of a computer are 
also some of its major disadvantages, however. To develop th^ means of 
using the computer (to program it) can be very expensive because extremely^^ 
detailed instructions covering every possible use and every eventuality must 
be provided. Once adequately programmed, a computer can do wonders. Most 
often the input and output to and from a computer are from a typewriter-like 
keyboard, but visual and audio inputs and displays are available. Usually 
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the audio and risual operation require expensive equipment and elaborate 
programs • Because the computer can store and manipulate large amounts of 
information, it can provide great flexibility in operation, as a rule, how 
ever, the «ore flexibility is used, the more extensive the programming 
necessary and the higher the cost. 

Given adequate programing, a computer, while not very familiar to most 
of us as yet, can seemingly enable two-way, interactive operation. It can 
provide visual and audio as wall aa textual displays and thus can be multi- 
sensory* Its visual displays are normally static, so full fluid motion is 
not provided, althou^ it could be throu^ the use of videotape or movies 
controlled by the computer. The computer can provide for programmed instruc- 
tion with its advantages over normal text and can also provide straight 
textual data if desired. The density and pacing of presentation can be con- 
trolled, like all else, by the programming uaed and if repeatability is pro- 
vided the learner. The computer can always be available and can be operated, 
with proper associated equipment, over telephone circuits from remote 
locations. It has infinite patience and will repeat itself as many times 
as the learner desires. Once a prograa is fully tested, the computer is 
reliable; it will always correctly present the specified material in the 
specified way or ways. It cannot offer great realism, (other than in operating 
a computer), but can do some amazing tricks. It can be programmed to use 
the user's (learner's) name and the vernacular. It can be programmed to 
enable an inquiry method of instruction where the learner is presented with 
a problem and required to specify what information he/she needs to answer 
th^ problem. The computer responds to his/her questions enabling the student 
to devise hisAer own strategy for solving the problem. The computer evalu- 
ates the learner's questions indicating whether they fit tha problem or not. 
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The inquiry mode is usually found to be much more stimulating than is a drill- 
type teaching approach. The major deterrant to widespread use of the com- 
puter is the availability of sufficiently skilled technicians (programmers) 
and its cost. If standardized materials (courses) were accepted so the use 
rate could increase, computers would come into their own as a teaching tool. 

Two experimental computer systems deserve special mention — TICCIT and 
PLATO. TICCIT (time-shared, interactive, computer-controlled, informational 
television) is a system enabling subscribers connected to a coaxial cable 
(presently usually a cable television network) to interact with a computer 
and receive video responses. The system is designed so that a 20 channel 
cable system could service 12,000 subscribers providing a response from the 
computer within 10 seconds after interrogation by the subscriber. Being 
able to access a computer and obtain a visual response directly from one's 
home, suggests a wide array of uses in education, marketing, etc. - in com- 
munications generally. TICCIT has been demonstrated in Reston, Virginia and 
the National Science Foundation is supporting its further development by the 
MITRE Corporation. At the present TICCIT is experimental and is too 
expensive for wide-spread use. 

PLATO uses a keyboard, a "plasma" visual display panel and audio responses 
to provide audio-visual responses to remotely located users from a large 
central computer. The nature of the display enables the interaction with 
the computer to take place over a teletype circuit so that 1,000 PLATO ter- 
minals can be services over a communications link which has the capacity for 
a single television channel. The PLATO terminal uses internally stored micro- 
form cards as well as computer information to provide video displays and the 
computer also controls lij^ts, motion picture cameras and an array of other 
devices. The plasma panel provides for "interaction" by being sensitized to 
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the touch of the learner. PUTO enables full random access from each 
terminal and the present system can serTice up to ^+,000 terminals from the 
central computer. It is expected that the costs of using PLATO will soon 
be competitiTe with classroom teaching. PUTO was developed by the University 
of Illinois and the Natioaal Science Foudnation is supporting a five year 
demonstration of its operation. 

Co6ts_ - Throughout this discussion of various display devices costs have 
been mentioned as a factor promoting or inhibiting the development or use 
Of one or another derice. Pew specific figures have been quoted because the 
cost of any device relates to the «anner in which it is used. A classroom 
lecture can be taped for telerieion broadcast at a very nominal .cost. A 
half-hour of Sesame Street costs tens or eren hundreds of thousands of dol- 
lars. If the classroom lecture is shown only to a single student and Sesame 
Street attracts millions of riewers, howerer, the cost per student hour may 
ultimately be less for Sesame Street. Storing material so it can be replayed, 
inherently reduces its unit cost, if it is, in fact, replayed. Reducing the 
redundancy ofprogram preparation by increasing the dissemination of a given 
program also reduces cost. The point is that unit cost is a function of use 
more than anything else so statements about the costs of given display devices 
presuppose the manner in which they will be used. 

A second major factor in cost is the quality of the material provided. 
A tutorial (drill-type) computer program is much easier, as a rule, to develop 
than is one which uses the inquiry method. It also does not usually stimulate 
the users. If stimulation is a necessity, the more costly approach may be 
much better. The same comment of course, can be made using the earlier 
comparison of Sesame Street and a televised lecture. From the viewers' stand- 
point, the lecture may be something to "get through*' while Sesame Street may 
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be highly enjoyable. Education can often trade on the motivation of its 
learners to learn despite boring or poorly presented material, and in that 
way realize cost savings. The question would be how large the hidden cohts 
of drop-outs, minimal learning, loss of support for education as an institu- 
tion, etc., were. 

Thus, while general categories of cost were noted, with the exception 
of PIP, specifics will not be provided here# Where broadly applicable com- 
ments relative to cost could be made, they were made. Specifics must wait 
for the definition of applications- 
Conclusion 

From all of this, what conclusions can be reached of direct value to 
this report? Without being able to* forecast the nature of tne material which 
might be involved, no assumptions can be made in that area. Information is 
available, however, about the group of learners of primary concern - the 
urban disadvantaged. Their educational skill level, while varying, is 
generally low so their vocabularies are limited and they are not facile witr^ 
symbollic manipulation. This limitation suggests the Ufie of audio-visual 
ratner than textual ma^terial. Those characteristics suggest restrictions on 
verbalization and preference for realistic pictorial presentations, but witn 
a need for a slowly paced, loose (as opposed to dense) presentation. Thai 
need suggests the use of slide/tape or other still or step motion nedia rather 
than filrr or videotape. Many of the target population are minority froup mem- 
bers and have a cultural background which must be considered in tne coding 
of the instructional material. The material should be tailored to their back- 
ground to ensure its usefulness to them. 
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Cohen points out that - 

The use of audiovisual techniques and materials, including charts, 
recordinfjs, radio and television programs, pictures and programmed 
materials can enable an illiterate or semi-literate youth or adult 
to master considerable sophistication in skills, information and 
concept. ..This use of audiovisual instruction is important. It 
indicates the possibility of working toward major personal goals... 
without sacrificing academic instruction, until sufficient success 
has been achieved to enable the student to succeed with normal 

26 

academic techniques and materials based upon the ability to read. 

With all the concern here for the means of transmitting a message, we 
must still not forget that *^..a major component in learning is the learner's 
expectation of later use. If he expects to have a need for the information 
later, he will be able to ^store* it in his memory much more readily than if 
it is not apparently relevant." Perfection in a medium and its display 
device will not compensate for learning material which has no real meaning* 
to the learner. 
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TELECOMMDNKIATIONS 



The purpose of this appendix is to make the reader acquainted with 
the field of telecommunications as it might apply to public higher 
education in the Commonwealth of Massachusetts. Given that orientation, 
some of the descriptions may be oversimplified, but they should provide 
the understanding of the technology needed to evaluate the positions 
taken and recommendations made in the report proper. 

This appendix provides first an explanation of communicd^ions and 
telecommunications, (Tabular descriptions of alternative systems and 
components and the associated costs are included.) Secondly it posits 
some commxmications problems and alternative possible solutions. Some 
possible systems for Massachieetts are described and comments are made 
about the costs and value of each. Finally, some of the initial areas 
of concern in reviewing possible systems are suggested. 



Communications Systems 

A communications system is an arrangement of devices, human, 
mechanical or electrical, which permits the transmission of information 
from one person or persons to some other. Two human beings talking to 
one another form a communications system. A painting or a poem can be 
a communications medium, since they involve the artist or poet trans- 
mitting a message and the viewer or reader receiving it. (The '^system" 
would include the artist or poet and the viewer or reader.) The 
information to be transmitted can be factual or aesthetic. 

A telecommunications system is a class of communications system 
which operates over long distances ("tele'* meaning far). As a general 
case, telecommunications implies communication between two locations by 
electronic means, usually in "real time'* — that is, instantaneously. 
Since smoke signals or the use of semaphore flags would be unusual in 
our present society, we will use the more limited definition here. 

In education, a telecommunications system is used to connect a 
source of information — a teacher, a library or a specially prepared pro- 
gram — to a learner or a group of learners. Generally, the system 
functions to expand the range of the educational activity beyond the 
group of learners in the immediate vicinity of the teacher or library* 
There are a variety of systems currently being used, all of which have 
certain basic components. 

At its simplest, a communications system consists of an information 
source, a means of communications (a communications medium) and an 
information recipient. 




The communications medium can be broken down into an encoder/decoder 
and a transmission system, the latter normally including a transmitter, 
a transmission channel and a receiver. 
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Each component of the communications medium may consist of a variety of 
devices. The encoder/decoder may be a television camera and receiver, 
a microphone and an earphone or loud-speaker, a pair of teletypewriters, 
etc. The transmission system may be a point-to-point (microwave) radio 
system, a broadcast radio or television system, a cable system, or some 
combination of two or more of them. Finally, the channel used by the 
transmission system may consist of radio waves, coaxial cable, wires, or 
a satellite in combination with radio waves. Tlie componenis interact 
with one another so that a certain channel will influence the type of 
transmitter and receiver required, ac will the encoder/decoder which is 
used. If a particular type of transmission system must be ured , it i.iay 
linit the possible alternative encoder/decoders. Since t..*^ !jur;iOt:ie of 
a system is to enable information to be communicated fror a source to 
a recipient, the decision process should start with those three factors - 
the source, the information and the recipient, and wor!: through the 
system step by step. Table 1 - Shows some of the various alternatives. 



Table 1 



Encoder/Decoder 
Television 



Alternative Components 

Transmission System 
microwave radio 



Channel 

radio v/aves 
(Satellite) 



Badio 

Telephone 

Facsimile 

Teletype (telegraph) 
Electronic Blackboard 



broadcast radio or tv 

coaxial cable 

ITFS (Instructional 
Television Fixed 
Service) 



cable 



wire 



(In future~lir:ht 
waves, wave f^iides 
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The following illustratione show how the alternatives can be applied. 

Some Communications Problems 

A group of people in Springfield want to see a stage play in Boston. 
How rai^t they go about it? An initial solution would be for them to 
decide that since the show is in Boston, they will forgo seeing it, in 
which case no communication will take place. Alternatively, the group 
could go to Boston to see the show or have the show brought to Spring- 
field, or they ccxild have a theatre group based in Springfield perform 
the show. As an adnittedly poor substitute, they could go to their 
public library and read a copy of the play. They would then have 
resolved their communication problem by transportation or substitution. 
While these first alternatives are not within the realm of telecommunica- 
tions, they illustrate some of the questions that need to be asked and 
answered at the outset in considering the establishment of a communica- 
tions system. Is there, in fact, a need for communications and can it 
t>o resolved by transportation or substitution? 

The group of Springfield theatre enthusiasts must decide next whether 
they need to see the play live or can (and will) accept some reproduction 
of it. Should they choose reproduction, the following options are avail- 
able to them. 

The most complex possibility is an audio-visual reproduction that 
is as life-like as possible, such as color television, broadcast **live." 
The television camera (an encoder) would be set up in Boston and each 
of the Springfield group would turn on the receiver (a decoder) in his 
home. If there were a powerful enough transmitter (a transmission sys- 
tem) and if each of the Springfield group had a home on a hill and if 
there were a television channel available for their private use, it would 
be possible to transmit the play from Boston to Springfield. It would 
be expensive, however, and a lot of people who wouldn't share in paying 
the bill could also tune in, but it would do the job. Another possibility 
would be to put in a radio-relay system (another type of transmission sys- 
tem) which would **pipe** the picture and sound directly from the theatre to 
Springfield. In Springfield, hov/ever, the group would have to gather to- 
gether, since the radio relay is point-to-point, rather than broadcast. 
Otherwise, it would be necessary to add another link which would broadcact 
out of Springfield. An ITFS (Instructional Television, Fixed Service) 
system connected to the microwave system would allow transmission to a 
number of locations in or around Springfield, but not to each theatre 
goer's home. (Such a system is also restricted to use by educational or- 
ganizations). Since they are interested only in this one show at the 
moment, such a private radio system would be very costly. A better alter- 
native would be to rent or lease the needed transmission system from the 
telephone company. Thus, while it might be costly, color TV could be used, 
eind a number of ways exist to provide it if it is desired. 

If the Sprinr:field group could accept less realism, and perhaps a more 
polished presentation because of editing, a videotape or movie could be 
used. The information could then be sent by messenger or mail and played 
over a broadcast station or shown in one or more locations in Springfield. 
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The end product might be better and would be much less costly, with 
some small sacrifice in realism. The major change would be that the 
transmission would not be done on a ^Veal-time" basis. Since very 
little television is broadcast live at this time, and no movies are 
made without editing, this seems a likely choice for the group. Once 
information is stored, such as on video tape, it can be modified 
(edited); it is available when desired, and it can be replayed again 
and again. Unless there is a need for real-time transmission, such 
as an event where the knowledge of "live" viewing greatly heightens 
the impact (a coronation, a funerai, etc.), replayed material is pre- 
ferable. 

Some additional choices exist if the theatre goers can accept yet ^ 
less realistic reproduction. A picture without sound offers little 
savings, since the bulk of the cost of transaitting, or storing and 
.replaying, audio-visual information is in the visual aspects. The 
loss of information in a soundless program would not be worth the } 
differettce il> price. If our audience could accept still rather than 
motion pictares of the play, again the cost would go down and some new 
options for transmission would arise. Television or movies could be 
used, but that would be a waste — "overkill." Slow-scan TV or facsimile, 
however, are two other possibilities. Slow-scan TV sends one picture 
approximately every 10 seconds rather than thirty each second. Tiiat 
change in speed permits some motion, like step-motion, but enables the 
transmission equipment to operate over a telephone line rather than 
a special radio system or a cable. The cost reduction is significant 
(about 1/1,000). Facsimile involves the transmission of a picture 
over a telephone circuit through a still slower reproduction process. 
It takes some minutes to transmit a picture this way and the result 
is not an exceptionally crisp copy, but the end product is the print- 
ing of a separate copy. (A printed page could also be transmitted 
this way.) Because of the delay in transmission, facsimile, of itself, 
cannot provide any motion effects. 

If the audience could forgo all visual contact—not a very likely 
possibility in this case— still other transmission systems could be 
used. Strictly audio information could be sent by a radio broadcast, 
a telephone call, or a tape recording. The first ^ broadcast radio- 
could reach this group and would be available to anyone else who cared to 
listen, but would be relatively costly and would use radio 'space" in 
an uneconomical way. A telephone call could be made over a special 
systen. or the telephone company's equipment. As with the video signal, 
unless there were a continuing need, or, if only audio is to be trans- 
mitted, the need for a number of circuits, renting or leasing would 
be better. A tape-recording, although not directly related to tele- 
communications, is at least a low cost approach and should not be 
overlooked. Once more, the consideration would be whether there is 
a need to hear the play at the time it was being given. If not, the 
tape would be as good a method as any and it would be available to 
play over again and/or to play whenever the owner wished to listen. 

Finally, if the audience could settle for print, there are some 
further options. Reading the play in the library is one, as is 
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facsimile. In addition, telegraph or teletype could be used. Tele- 
graph uses a key and code to transmit and normally is accomplished by 
Western, Union telegram. Teletype uses the same transmission system 
but, operates from one typewriter-like keyboard to another. (Actually, 
West^^rn Union has been using automatic equipment for a long time now.) 
Teletype connections can be permanent or temporary and can be dialed 
like a telephone. They provide printed (hard)^ copy and transmit print 
a\ a rate of up to 100 words per minute. A teletype system operates 
over 'Onlj part of a voice circuit, so more than, one (l6 to be exact) 
Qaip ojier^te over one telephone line — potentially the most economic 
rfieantf^V^t; considered, aside from the library. Finally, there are a 
'nvjti^ffi^^ of systems now available which permit hand-written or dra\^ 

^® reproduced in some other location(s). One form of 
'^ip^L4^ ^stem is an ''electronic blackboard.'' That system acts to re- 
''p^luce," in a remote location, marks made on a paper pad or a special 
. blackboard. While this last approach has some obvious advantages 
* for classroom use, it would not help the theatre-goers particularly, 
' unless the actors wrote eut their lines rather than spoke them. The 
electronic blackboard can operate over a telephone line, so it is 
also a relatively low cost approach — unless a transmission system is 
installed to carry the telephone circuit. 

All in all, the theatre-goers have a ntunber of options — generally 
those in Table 1 including various combinations—each having ad- 
vantages and disadvantages when compared to the others. A summary 
of the characteristics of each alternative is given in Tables 2,3 and 

Table 5 gives a rough comparison of costs for alternative trans- 
mission channels and systems. The location and number of receiving 
and transmitting locations affect cost as does the required capability— 
^ television, voice only, facsimile, etc. 

* The initial illustration used here for discussing alternative con- 

^/Apfini cations systems was one requiring high sophistication in the systen 

4 because the subject matter (information) to be transmitted was complex. 
It had a large aesthetic component, involved both visual and auditory 
material, suggesting a need for color presentation and requiring visual 
motion. Following, in less detail, is a simpler requirement with 
possible alternatives. 

In this case a young womsm in Worcester would like to learn about 
plane geometry, is aware of a teacher in Holyoke who could teach her, 
and wishes to find out how she might get in contact with that teacher. 
Once it is established that it is indeed plane geometry that she needs 
to learn, it is necessary to inquire whether she has a book about it 
that she could study or whether there is available a tape-slide or 
. video tape presentation she could use. If those alternatives are not 
feasible' and if there is no suitable teacher in Worcester, she mipht 
then have to contact Holyoke. If the Holyoke teacher could supply a 
workbook, then a telephone call from time to time, used in conjunction 
with the workbook, should be sufficient. No special circuit or private 
system would be warranted. One problem nrd^ht be whether the r>tuaent 
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and teacher could establish a niutually convenient schedule. If the 
contact were made so that the student in Worcester participated by phone 
while the teacher carried on a normal lecture and discussion vath a 
class in their classroom in Holyoke, then the student would have to be 
prepared and available when the class convened. If the lessons were 
to be private, more convenient times might be arranged. Since the 
visual material would not involve motion nor be complex, the workbook 
approach might be fully satisfactory. If it were not, a faceimile cir- 
cuit operated over the same or a second telephone circuit should suf- 
fice. Certainly, unless the student had some psycholocical difficulty 
in not seeing her teacher, there should be no need for any video connect- 
ion. It is likely that well prepared tapes sent by mail and used in 
conjunction with a text or workbook would also provide the help the 
student needed. Thus, in this case, a relatively inexpensive tele- 
communications scheme would seem appropriate. In fact, an arrangement 
which does not provide a "real time" flow of information (such as 
t:xpes) should work satisfactorily, eliminating the need for telecommunica 
tions altogether. 

The considerations of a small group wanting to see a play and a 
single student seeking to learn plane geometry have shown two rather 
different communications needs. One further illustration suggests a 
far more vast problem. Consider the ^ case of a large, dispersed audi- 
ence, such as all the college freshmen in the U.S., needing some in- 
formation in order to complete a requirement for their college course 
of study, such as English 101, to get their degrees. If all the 
colleges they attended would accept a certificate of completion from 
some source (quite a large "if" at the present), or if the colleges 
would coordinate the correction of papers, giring exams and such with 
some central agency, lectures could be provided from a single location. 
The present medium for such an approach would be either radio or tele- 
vicion. There does not presently exist a satellite relay which would 
allow every student to receive the material on his or her home tele- 
vision receiver, but there are satellites which would permit a single 
rource to feed all the public and/or educational television stations 
in the U.S. which could then rebroadcast the material for reception at 
home. If one considers a less global audience, freshmen in Msissachusetts 
for instance, broadcast radio or television could certainly accomplish 
the task. While the cost to install and maintain the facilities is 
considerable, if the audience is large enough, the cost per student be- 
comes small. When the target population is well motivated and when a 
small proportionate involvement is acceptable, broadcast works very 
well. There are a number of factors that prevent wider use of broad- 
cast, such as lack of faculty acceptance and inter-institutional protect- 
ionism; but for the freshmen in Mass. who are somewhat motivated because 
English 101 is a required course, who are dispersed over a large area 
and who are large in number, broadcast telecommunications would be a 
cost-effective approach. 

Tliose, then, are some of the possible alternative applications of 
leiecomnunications and some of the considerations in ascertaining v;hat 
hind of system would be most appropriate to a particular situation. The 
technology exists to do almost anything necessary, but careful, rigorous 
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analysis of the real need to be met is required to minimize cost. 



Alternatives for Masaachusetts 

Some current applications of telecommunications in higher education 
are presented in Apptndix;^D-lt As is apparent, there are a variety of 
approaches, from the ITFS system of Stanford to the S-U-N broadcast net- 
work to the elaborate system in Indiana. Suggesting some alternatives 
for the Commonwealth of Massachusetts, however, poses a problem unless 
goals for the system are established, decisions are made about the form 
and quantity of information to be carried, and terminal points to be 
connected are determined. For purposes of this appendix, here are 
three alternatives with the implications and approximate costs of each. 

1. Use of the public or educational broadcast stations. 

2. A '^trunk lint** system connecting Springfield and 
Amherst with Worcester and Boston. 

3. An "Indiana-style" system connecting all the in- 
stitutions of higher education in the state together 
and including possible ITFS and Broadcast stations 
as well. (A system similar to the Indiana Higher 
Education Telecommunications System, IHETS). 

Public Broadcast 

There are public broadcast stations in Boston (WGBH and WGBX) , and 
Springfield (WGBY) which can reach about 95^ of the state's population. 
These stations are existing, licensed and operating. (WGBH and WGBY 
are structured to enable simulcasts — duplicate telecasting^.) Tne pro- 
bler in their use would be in securing the desired time slots (prime 
eveninr time from 7-11)'! and funding the cost of the programs offered. 

Tl.e most successful use of broadcast for educational purposes is 
O'licago's TV College, which has been operating since 19% and hac evolved 
a syptem which permits four courses to be broadcast each sei^jecter. 
Eoch course lias two segments a weel. and is broadcast once in the ntorninr 
and once in the evening. In 1973 the College introduced rebroadcastc 
on Sunday morning between 7 AM and 1:30 PM. The Sunday broadcasts 
cover both course segments for the week, so someone missin/ durin' tne 
week can catch up, or someone able to watch only on Sunday can do the 
whole week^s viewin.^ at one time. Each course segment runs either 

or 4? minutes, f^u four courses repeated three times during the week 
occupy 1? to 18 hours viewing time. Each course carries three hours 
credit. 2 

Chicago has been able to attract 275-500 credit students per course'' 
from a total potential audience not much larger than that in the Con.iion- 
wealth (6 million to 68?, 000). They also have about 8,000 "casual'* 
(chance) viewers for each program^ and as many as 2,600 non-credit students 
in a course. Tlie latter group, however, shows continually declininr; 
numbers. They have had over l6o,000 students in the past 18 years, '^00 
of whom recei\Bd their Associate in Arts degree for study entirely by TV. 
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Si(:nificantly, another 2,200 TV students have cone on to become resi- 
dent students at the City Colleges of Chicago. Of the group of 160,000 
students, 75?^ have been women and the total group has performed better r 
(received better grades) than on-campus students taking the same courses. 

What about costs? Chicago constrains them by mixing newly produced 
courses with previously shown ones. (They have found that a course 
shown for credit can be repeated 3 or h times over a 5 to 6 year period 
with slight updating.) According to their estimate, it costs about 570,000. 
to develop and televise a course, 360,000 of widch is spent in development.' 
Once the courses are developed, they are put on file at the Great Plains 
National Instructional Television Library at the University of Nebraska 
and rented to other schools for JltOOO per semester per course. 
In addition to the televised material, study guides and occasional face- 
to-face conferences are normal ingredients of study by television, as 
are tests administered in local educational institutions. In all, there 
is administrative effort required which, if two broadcasting locations 
were used, would be somewhat complex. Based on Chicago's experience, 
to rent and televise the program three times a week over two stations, 
as would be necessary in Massachusetts, would involve costs of approxi- 
mately 330,000 per course. 

The coots per credit hour would depend on the number of students 
attracted. Surveys done for the University of Nebraska reflect that 
between 1.6 and 2.7% of all adults are interested in taking courses for 
credit even if it costs S50 per credit. (Chicago estimates that it 
costs them approximately that much per credit student hour.) The potential 
audience in Massachusetts would thus be 90-150,000 people," though the 
registration may not even approach that number. Chicagoane pay xio tui- 
tion for their courses, yet only }i of 1^ of their "interested audience'^ 
actually signs up for credit. (2^ of 6 million is 120,000 and 300 sign 
up - ,25% of 120,000). On the other hand, the British Open University, 
which uses television and radio in part, (25 minutes of an estimated 
10 hours study per week) has managed to attract as many students as they 
could accept—presently 42,000. Their costs are 23^33% of resident 
study. '^'^ Their course materials can also be leased or purchased. 

It seems very probable that earrangements could be made, at reason- 
able cost levels, to broadcast college level courses in Massachusetts. 
Such an approach, if designed to reach the general adult population of 
the Commonwealth, would be sound from a communications standpoint. It 
would be the least-cost method of communicating with that audience as 
a composite group. The audience would self-select the relative few who 
would respond to the opportunity, and that few typically would be 
middle-class people who already have some college, or even a degree, 
behind them. 



Trunk Line 

A "trunk line" communications system from Boston to Amherst/Spring- 
fiold via Worcester could function as the first phase of a larger, more 
complex system (see the ne I section of this appendix) and would serve 




to interconnect the areas of the Commonwealth in which about 70$^ of the 
population is located, (The heavily populated areas which would not 
be included are Lowell-Lawrence-Haverhill and Fall River). The system 
would also interconnect public institutions of higher education which 
serve the same percentage of post-secondary students. 

Those institutions which almost certainly could be connected 
would include: 

On the trunk line proper - 

Boston State College 
Univ. of Mass., Boston 
Worcester State College 
Univ. of Mass., Amherst 
Springfield Tech. Comm. College 
Framingham State College * 

By ITFS - 

Salem State College 
North Shore Comm. College 
Mass. College of Art 
Roxbury Comm. College 
Mass. Bay Comm. College 
Bunker Hill Comm. College 
Quincy Junior College 
Massasoit Comm. Collej^e 
Newton Junior College 
Middlesex Comm. College 
Quinsigamond Comm. College 
Univ. of Mass., Worcester 
Holyoke Comm. College 
V/estfield State Coll^c^ 
Greenfield Comm. College 

Institutions which could potentially be connected, depending on 
the location of the Boston antenna and the antennas at the other 1o:t- 
tions are the following: 

Lowell Technological Institute 
Lowell State College 
Bri^-lfewater State College 

It iE unlikely that the following could be connected without North- 
South microwave links or ITFS repeaters: 

Bristol Comm. College 
Southeastern Mass. Univ. 
Mass. ''Maritime Academy 



'♦Depending on need for a repeater in the area, otherwise ly ITPH. 
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Ci-^O Cape Cod Comm* College 

Northern Essex Comra* College 
North Adams State College 
Berkshire Comm* College 

With provision for the origination of transmissions at Salem State 
College, Boston State College, Univ* of Mass*/Boston, Worcester State 
College, Springfield Technical Comm. College and Univ. of Mass./Air.herst , 
this system would cost in the range of $1.5-2 million. The total cost 
would depend on such things as the terminal facilities at each terminus, 
and the switching arrangements provided. Incorporation of studio 
facilities, classroom facilities, taikback features and so forth could 
expand the costs greatly. A map showing this configuration is given 
as Figure C4-l. * 

There is a microwave system connecting WGBH (Channel 2) in Boston 
with WGBT (Channel 2?) in Springfield. Potentially, additional channels 
could be added to th*t system at less cost than establishing a completely 
new system. Such an arrangement would need early, careful, detailed 
consideration. 

Probably, the trunk line could be leased from the telephone company 
There would be substantial termination charges should the system be 
discontinued within the first 5 or 10 years. 

The real concerns should be the audience to whom the system is 
directed and the purpose of the system. Unless broadcmst or further 
connection arrangements were made at one or more of the terminal points, 
the audience would be the students at the schools involved, new students 
attracted by the communications system, or those people who would in 
some way be connected to the system. The potential would exist for inter 
changing programs — courses — between the schools on the network. V/hether 
a need for such an interchange exists, is another question. Whether 
the interchange requires real-time transmission is yet a larger question. 
If a real need existed, it could presently be serviced, at least in part, 
by simply interchanging video-tapes. Thus while the "trunk-line" poses 
no technical problems and need not be unreasonably costly, it would 
no I seem to have any justification. 



"Indiana Style^^ System 

The "trunk line" system could readily be expanded and elaborated 
on to make it a system similar to that operating in Indiana. To inter- 
connect all the public institutions of higher education in the Common- 
wealth would require microwave links extending from Boston (or Framing- 
ham) to Lowell, from Boston to Bridgewater, Southeastern Mass. Univ. and 
Mass. Maritim(^, from Worcester to Fitchburg and from University of 
Massachusetts to Pittsfield. Added ITFS links would be needed out of 
Berkshire Comm. College, Fitchburg State College ^ either Lowell Tech or 
Lowell State, Mass. Maritime, and Southeastern Mass. Univ. The added 
cost would be in the range of 1.0-1.5 million. A voice circuit dialing 
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system and other embellishments of the Indiana system would add yet more 
cost to the overall system, so that a fully expanded system could read- 
ily total $3-5iOOO,000. A map showing this configuration is given as 
Fi»;ure 

While the more elaborate system would obviously enable more 
sophisticated usage, the same questions exist that existed for the 
"trunk-line." To what end? 

Other configurations for a telecommunications system could be 
suggested. The "Indiana-style" system could be extended beyond the 
institutions of higher education at modest additional cost to connect 
other schools or other learning facilities. Heavier use of ITFS links 
could be made, depending on the level of quality acceptable and the 
possible alternative antenna locations. Different combinations of leased 
lines, microwave and ITFS could be tried to obtain the optimum quality 
at reasonable cost. In any case, however, the intended uses of the 
system, thi ability and willingness of the institutions to use the sys- 
tem, and the clientele to be served, must be weighed in deciding the 
best configuration at a given time. 

What has been established to this point, then, is that a tele- 
communications system need not be overwhelming conceptually. It is 
simply a med"^um of communicaticns. Host people are familiar with a 
number of such systems in their daily lives and the concept of applying 
them to a specific communications problem is not difficult to under- 
stand. At the same time, proposing systems is very easy. When there 
are no constraints in terms -of cost, usea and clientele to be served, 
the technology will support almost anything conceivable. But if any 
system will suffice, so will none. To design a system, there is an 
array of questions which have to be asked and answered, before real sys- 
tem parameters and meaningful system costs can be established. Some of 
those questions are - 

1. Who is the system to serve and what are their needs? 

2. Must those needs be met and, if so, what alterna^ve 
methods are available to meet them? 

3. Where are the users located and in what numbers? 

4. la meeting the needs of the established users, what 
sorts of information must be transmitted? 

5. Must information be transmitted one or more ways? 

6. Are there absolute information flow or cost limitations? 

7. Are there artificial constraints on the technology to be 
used or can cost/effectiveness be applied freely? 

8. Must the need be met immediately, or should a phased 
program be considered? 

The body of this report will undertakt to answer the first five of 
those questions for a particular target population and for other popu- 
lations as extrapolations of the first. From those answers some determi- 
nations will be made about the kind of telecommunicatloiis^ystem, if 
any, which should be suggested at this time for high( r education in the 
Commonwealth of Massachusetts. ^ 
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SUMMARY 



The use of teleconununication in higher education is reviewed. 
By far the greatest use is made of television, both live and by 
video tape (cassette), with major innovative video tape systems 
offering world-wide service coming on line. The extension of the 
university through cable television is still in its infancy but 
offers great promise. As yet, no impact of any significance has 
been made on higher education by the use of satellites or the 
Picturephone . 

Blackboard-by-wire has received considerable use in higher 
education. It has been demonstrated to be educationally effective 
and its cost is significantly less than that of television. How- 
ever, where the financing of a television system is available, 
television is usually preferred because of its greater long term 
acceptability - both for the students and for the faculty. 

The application of CAI in higher education is still in the 
experimental stage. No real evidence yet exists that it will 
improve the higher education learning process or that it will 
save on faculty costs. 

Telecommunications is useful in extending the university to 
reach students where they work or where they live. Extensive 
evidence exists that its use need in no way result in a lower 
level of education, academic standards or prestige. A number of 
systems already service students at rates significantly lower than 
on-campus teaching costs. One major system accrues a surplus of 
income. 

The technical approach to the use of telecommunications varies 
widely. The economic results can be expected to vary just as wide- 
ly. However, educationally, the results are probably indistinguish- 
able. For this reason, cost, cost-recovery, cost-effectiveness, 
acceptability to the faculty and acceptability to students are the 
major determining factors in the educational system design. 

Using the Stanford ITV system as an example, the remarkable 
impact on energy conservation, the environment, safety and dollars 
of using telecommunications as a substitute for automobile trans- 
portation is clearly demonstrated. 
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I - INTRODUCTION 

The purpose of this report is to summarize current uses of 
telecommunications in higher education • It is being prepared for 
the Telecommunications Project Office of the University of Mass- 
achusetts, Amherst • The report is intended to be descriptive and 
to compile information representative of the different types of 
systems without attempting to discuss all systems. By request, 
the report will avoid interpretation of data and no recommenda- 
tions will be made. Where deemed appropriate, questions will be 
raised which are pertinent to the data. 

Included in the uses of telecommunications will be systems 
utilizing VHP or UHF broadcast television (TV), Instructional 
Television Fixed Service (ITFS), microwave TV, TV systems utiliz- 
ing video tape or cassettes, cable TV, satellite TV, picturephone, 
blackboard-by-wire and computer aided instruction (CAI) • 

WTherever possible, the report will discuss the amount of 
utilization, the type of material transmitted, the clientele ser- 
viced, the system capital, operating and teaching costs and will 
attempt to arrive at the cost per student-contact-hour. Cost- 
effectiveness, as measured by an instruction cost index, will be 
a major focus of the report. 

Cost-effectiveness is normally defined as the benefit/cost 
ratio. However, in this repoirt, the cost/benefit ratio will be 
used as a measure of comparison between TV systems and between TV 
and on-campus costs. This cost/benefit factor can be directly re- 
lated to Terman's (1) "instruction cost index,*" which he uses as 
a measure of faculty productivity. While some disagree with the 
way this measure has been applied, a direct relationship between 
it and equivalent TV costs for a given institution is quite valid. 
In addition, it was decided to define benefit only in terms of the 
"incremental" number of students (actually student-contact-hours) 
served by the TV system*, with no attempt to measure the effective- 
ness of the learning process (hundreds of studies already attest to 
the conclusion that students learn just as w(^ll (or better) by TV 
than in a live face-face environment) . This "incremental" number 
of students includes students of all kinds: graduate and under- 
graduate as well as credit and non-credit. There appears to be a 
growing tendency to share on-campus courses by ITV with other than 
students taking them for credit, A number of ITV systems include 
an auditor category and a category of students who are tested and 
graded but not-for-credit , Further, there is a growing tendency to 
use these systems for business administration, management, the 
social sciences, the hximanities, languages, education and special 
non-credit courses . 
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acting faculty, visitors, adjunct professors, teaching and labora- 
tory assistants to student-credit-hours or student-contact-hours, 
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The report avoids considering as "part of benefit" incremental 
income or "released time" to participating faculty • In some cases, 
such incremental income is already being derived but as yet it is 
insignificant, VThile it may be significant in the future, its in- 
clusion at this time is not warranted. There are other "benefits" 
to both the institution and the faculty relating to participation 
in TV which were deliberately not included because, while real, 
they are intangible. Included in such benefits are "greater service 
to the community, " and "better relations between the institution and 
the users of its product." 

Cost is defined as the incremental cost to the university incur- 
red due to the use of television, including amortized capital costs, 
annual operating costs and added instructional costs (if any) . 
Clearly, the closer a TV system comes to recovering such costs or if 
it accrues a surplus, the more successful the operation will be. 

The report covers primarily systems utilizing television tech- 
nology. Very little use is made of the radio spectrum for higher 
education purposes, so radio systems are not included. Telephone 
systems (blackboard by wire and picturephone) are included for 
completeness. Special systems such as PLATO and TICCIT are included 
primarily because of future potential rather than current utiliza- 
tion in higher education. 

Special mention is made of the British Open University because 
of its impact in Great Britain, even though its use of telecommunica- 
tions is not large. 

II - OVERVIEW OF UNIVERSITY ITV SYSTEMS FOR ENGINEERING AND BUSINESS 
SCHOOLS 

Based on the best information now available to the authors. 
Table 1 lists all operating University ITV systems for Engineering 
and Business Schools. Included is a brief description of each system. 
The information is broken down by State and alphabetically within ea^h 
State. Figure 1 shows the nximber of such systems implemented each 
year since the first system in 1962. In 1974, U.C., Davis supple- 
mented its system with a microwave link to Chico and ITFS to Sacra- 
mento. Also, U.C., Berkeley initiated construction of a 1 channel 
ITFS system. 

A. University Responses 

Table 2 tabulated responses received from some of the universi- 
ties listed in Table I. The following summarizes those responses: 

12 out of 13 utilize TV classrooms. 
3 out of 13 utilize TV studios. 

10 out of 13 have students on-campus in all televised courses. 
3 out of 13 are developing special non-credit courses for tele- 
vision. 

13 out of 13 make faculty participation voluntary. 
0 out of 13 compensate the faculty in dollars for TV teaching. 
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6b 3 out of 13 compensate the faculty in released time for TV 
teaching. 

6c 3 out of 13 utilize residual benefits for non-credit off- 
campus use of televised courses. 

7. 0 out of 13 utilized televised courses provided by others. 

8. 2 out of 13 re-use video taped courses on-can\pus. 

9. 5 out of 13 use video tapes of courses to derive off -campus 
income . 

10. 3 out of 13 derive income from leasing TV facilities to others. 

11. 4 out of 13 participate in consortia with other institutions. 

12. 2 out of 13 are interacting with cable TV systems. 

13. 6 out of 13 utilize TV system during summer academic period(s). 

14. 5 out of 13 utilize TV system during non-academic periods. 

15. 9 out of 13 would recommend ITV involvement to others, 4 out of 
13 did not respond, 0 out of 13 responded negatively. 

16. 5 out of 13 utilize TV surcharges. 

17. 7 out of 13 apply tuition income in justifying television in- 
volvement . 

18. 1 out of 13 is accruing income in excess of incremental cost. 



B. Industry Responses 

Table 3 tabulated responses received from industry question- 
naires relative to ITV. These responses may be summarized as follows: 

1. Attitudes - Very positive on the part of top management, super- 

visors and participating employees. 

2. Participation Factors - Very positive in recommending participa- 

tion to others. Very positive as to ITV being vehicle for 
greater student participation and reaching senior people. 
Fifty-fifty in helping in recruitment and employee retention. 

3. Work Commitments - Almost unanimous in allowing time off during 

day to participate. Very positive towards video tape for make- 
up and review of missed classes. 

4. Course Selection Privileges - Very positive towards wanting them. 

Most claim they use them. 

5. Talkback - Utilization highly variable from minimal to very much. 

Most think it important but almost 40% do not. Over half would 
still participate without it. 

6. Credit, Degrees, Certificates - Preponderance in favor of some 

kind of "recognition." Heavily in favor of credit and degrees. 
Very favorable towards "certificates of completion." 



Ill - COLORADO STATE UNIVERSITY (SURGE*) ITV SYSTEM 

The CSU SURGE system is the largest, longest operating example of 
serving off-campus fully employed engineering students by video tape 
on essentially a state-wide basis. It can be used as a standard of 
comparison for other existing or proposed video tape delivery systems. 



* Colorado S_tate University Resources for Graduate Education. 
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A. Background Information ** 

Colorado has a concentration of technology based industries and 
government facilities situated along the eastern slope of the Rocky 
Mountains in a narrow, 160-mile strip extending from Fort Collins 
to Pueblo. To provide continuing education opportunities and gradu- 
ate level course work for the professional employees of these organi- 
zations, the College of Engineering of CSU initiated Project Colorado 
SURGE in 1967. Complete MS degree programs are provided. An ex- 
panded program under SURGE leading to an MBA was initiated in 1972- 
73. 

Course work is delivered in the form of video-taped classes with 
the same supporting materials as provided on campus. Every video tape 
is of a regular on campus course attended by on-campus students. The 
classes are held in regular cla^isrooms equipped for TV (2,3,4). The 
lectures and student questions and discussion are recorded on the video 
tape. The tapes are packaged with class materials, assignments and 
examinations and delivered commercially to each user location. The 
off -campus classes usually view the tapes two days following the on- 
campus class. Over 80 percent of these viewings are during regular 
working hours. Tapes may be retained so that any person missing a 
class may see the tape at some later time. After being viewed, the 
tapes are returned to the campus, erased, then reused to record other 
classes . 

SURGE students complete the same assignments, reports and examina- 
tions as on-campus students. Where laboratory or computer work is re- 
quired, SURGE students use facilities of their employer. The incon- 
venience of limited library facilities is overcome by sending a single 
copy of reference articles to each location. 

Faculty members teaching on SURGE are encouraged to make at least 
two visits per quarter to each industrial location for direct contact 
with students. Additional live interaction between faculty and stu- 
dents occurs in occasional telephone calls and more rarely by student 
visits to campus. 

During the first six years of the SURGE program, 50 engineers of 
participating companies have been awarded MS degrees completely through 
the video tape program. Over 16,000 quarter hours of credit have been 
earned by other professionals without leaving their place of employ- 
ment. 

B. SURGE Participation 

Table 4 is a summary of SURGE participation from inception of the 
system in the Fall, 1967 through the Summer, 1973. Included are the 
number of courses, the number of students and the number of participat- 
ing organizations (remote locations). These data are plotted on 
Figure 2 . 

** Information contained in this report was derived from (2). Further 
information is contained in (3) and (4). 
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C. SURGE Capital Cost * 



The following siairanarizes the capital cost of the TV related 
facilities devoted to the SURGE system: 

1- Studio Classrooms and Operator Consoles (3 total) $ 90,000 
Table 5 shows a breakdown of these costs. 

2. Interconnect Between Classrooms and Master Control 3,500 

3. Master Recording Area (Master Control) 58,255 

They include 38 VTR's (no video tape), cabling, 
racks and audio and video switching. A breakdown of 
these costs is also shov/n in Table 5. 

Total Capital Cost $ 151.755 

4. Investment Cost in Video Tape 

WThile video tape is amortized as an operating cost, it 
still requires a significant "front-end" investment. For 
example, if an average of 4.5 copies of 2 6 courses were made, 
it would required 117 tapes for each course hour. At 3 hours 
per week per course and assuming a 4 week supply of tape (be- 
fore erasure and reuse of returned tapes) an investment in 
tape inventory might be required of: 

Dollar in tape inventory = $2 0/tape x 26 courses x 3 
hours/week/course x 4.5 copies/hour x 4 weeks = $ 28,080 

D. SURGE Operating Costs 

Operating costs of a video tape system are split between "dollars pe 
recording hour" and "dollars per delivered tape." The cost factors for 
the academic year 1^72-1973 are used for the analysis. The following in- 
formation is pertinent: 

Total courses = 110 

Total course-hours = 30 x 110 = 3,300 
Total Section ** = 315 

Total off-campus student-course-registrations = 1,277 

1 . Dollars Per Recording Hour 

These costs are independent of the nioiriber of tapes made 
and include base operating costs and amortization of pertinent 
capital costs. Costs relating to VTR's and tape will be 
treated on a per tape basis. Space costs are not included 
because space used is usually not an incremental cost. 

a. Table 6 lists base operating costs. From this Table we 
get : 

* Do not treat these costs as current or necessarily representative of 

1974 prices and requirements. 
** A Section is a group of off-campus students meeting at a location 

and requiring a tape. 
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Base Operating Cost = $ ^Qr 900 _ g^o 

^ ^ 3,300 course-hours ^^^-^^ 

per course-hour 

b. The equipment to be amortized has a 10 year useful 
life and includes the sum of items in paragraphs 
C.l and Assuming interest at 6% per year 
($0.13587/dollar/year) : 

Capital Amortization Cost = $ 93,500 x $0 > 13587/vear 

3300 course-hours/year 

$3 . 85/course-hour 

c. Total Operating Cost/course-hour = $18.45 + 3.85 = 
$22 . 30 /course -hour 

2 • Dollars per Delivered Tape 

"Dollars per delivered tape" is comprised of the sxm 
of tape amortization cost, VTR amortization cost, (3 year 
useful life) tape handling cost, tape delivery cost, in- 
structional support cost and certain overhead costs. These 
are outlined below: 

a. Tape Cost/Delivered Tape = $ 2 O/hour (purchase price) ^ 

^ 100 uses 

$0.2 0/caelivered tape 

b. VTR Cost/Delivered Tape = $ 36^845 x $0.37411 ^ 

^ 315 section x 30 tapes/section 

$1 .46/delivered tape 
From Table 5 (6%/3 years) 

c. Other Recording Facilities Cost/Delivered Tape = 

$ 21,410 X 0 .13 587 oi i • ^ 

315 section x 30 tapes/section = $0. 31/delivered tape 
From Table 5 (6%/10 years) 

d. Tape Handling Cost = $0. 50/delivered tape (estimated 
by CSU) 

e. Tape Delivery Cost = $1 . OO/delivered tape (estimated 
by CSU) 

f. Faculty Travel Allowance - $1.2 5/delivered tape 
(estimated by CSU) to visit students 

g. Secretarial/supplies/phone = $0. 30/delivered tape 
(estimated by CSU) 

h. Instructional Support = $1.00 x • = $4.05/ 

^ 315 sections ^ 

delivered tape (estimated at $l/of f-campus student/ 
section) 

i. Total Dollars/delivered tape = (s\im of a thru h) = 

$9.07 

E. SURGE Cost-Effectiveness (Instruction Cost Index) 

1. From the previous analysis of costs, the total costs for 
1972-1973 are as follows: 24 T 
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Total Operating Cost = $22,30Aiour x 3,300 hours = $ 73, 590 < 

Total Cost for Delivered Tape = $9. 07/delivered 

tape X 315 sections x 30 tapes/section = 85, 712 . 

Total 1972 - 1973 cost = $159,302, 

^ 0. / a. ^-o. -u $15 9, 302 . 

2. So, cost/quarter-credit-hour = ^-^ ^ i ^-o. 

' ^ 3 X 1277 quarter-credit-hours 

$41,58 

$ 4 L 58 

and cost/student-contact-hour = — ~ $4.16 = instruction 
cost index) 



3- From (2), related on-cainpus costs at CSU for 1972-1973 are: 

instruction cost/student-contact-hour ^ instruction cost 

(graduate engineering) .^^^^ ^ ^ g 50 
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This instruction cost index can be derived from (1) by assuming 
an escalation rate of costs of 5%/year for 7 years. Table 7 
shows these indices for different classes of institutions. 
CSU is assumed to fall in the Group II H category. 

The economic viability of the TV system relates to the sharing 
of on-campus instruction with off-campus students, thereby 
minimizing incremental instructional costs. If one assumes 
that the on-campus instruction is already paid for and that 
off-campus students v/ould not participate without TV, then 
it is possible to compare the cost of educating the TV stu- 
dents via the TV system with the cost of teaching equivalent 
students on-campus . 

From the above it can be concluded that the CSU SURGE program 
serves off-campus graduate degree seeking students in Colorado 
at: 

= 6^.% of the cost of serving on-campus graduate students 

Therefore, the TV system is an economically viable alternative 
to on-campus instruction, even with zero cost recovery. The 
situation is really better than this because along with the 
off-campus students comes incremental tuition income of: {CSU 
makes no surcharges) 

12 77 students x 3 credit-hours/student x $23/credit-hour = 
$88,113. 

If we subtract this from the annual cost of SURGE, we obtain 
for net SURGE cost: 

159,302 - 88,113 = $71,189 

This leads to a net off-campus cost/contact-hour of: 

71.189 _ 

3 X 1277 X 10 ^^-^^ 

and this leads to a comparative cost relative to doing the 
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same job on-campus of: 
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®^ = 29% 



The alternatives to the TV system are either to create new 
schools and faculties, or to service the need by transporting 
existing faculty or to do nothing at all. The first two alter- 
natives have proven to be economically untenable. The third 
alternative may be socially unacceptable. 

It can, therefore, be concluded that if the state sees its 
obligation as providing educational services to all eligible 
students in the state, then the cost of accomplishing part of 
this objective by television can be significantly lower than 
equivalent education on campus, even if none of these costs 
are offset by income. 

F. Cost of Facilities at Participating Organizations 

The cost of off-campus facilities were not included in the previous 
cost calculations as they are paid by the organizations participating 
in the CSU SURGE system. Nevertheless, such cost information is perti- 
nent and is presented in Table B. It is easy to conclude from this 
that in a "video tape delivery" system, off-campus facilities costs 
are linearly related to the number of classrooms (for simultaneous 
viewing) , independent of the number of geographic locations of the 
organizations . 



IV - STANFORD UNIVERSITY ITV SYSTEM 

The Stanford University ITV system has been operational for five 
(5) years. It is the first to be funded entirely by participating 
organizations whose students utilize the "product" of the system. 
It offers a diversified curriculum responsive to the educational 
needs of the surrounding industrial community. Among all operating 
ITV systems, Stanford offers the greatest diversity and number' of 
courses that relate to the full spectrum, of industrial interests, 
covering the range of engineering, science, business, management, 
supervision and training such as rapid reading, effective listening 
and secretarial skills. Several other institutions utilize the TV 
facilities of Stanford to reach the same participating organizations. 
Stanford incorporates a video tape mode to supplement its live inter- 
active mode and its instructors are already deriving income from off- 
campus non-credit use of recorded materials. Stanford is a mature 
system which is expanding and is new accruing a surplus of income 
over incremental costs. In the early years it operated at a deficit. 
Stanford represents what can be done in matching the interests and 
needs of a university to the interests and needs of the industrial/ 
governmental community. A detailed description of the Stanford ITV 
system is available (5). 

Background Information 

Stanford University is surrounded by a large number of technology 
ased industries located throughout the San Francisco Bay Area. Start- 
ing in 1953, the School of Engineering initiated an "Honors Coopera- 



tive Program" (HCP) wherein it opened its on-campus classes during 
the regular academic day to fully-employed part-time matriculated 
students. Organizations desiring to have students participate in 
the HCP are required to pay matching fees, approximately equal to 
tuition in order to cover the full costs of instruction. This HCP 
on-campus program has been very popular and is highly successful. 
The TV system was initiated to overcome the geographical limita- 
tions of the on-campus program, to broaden participation in regu- 
lar Stanford courses to allow for auditor and non-matriculated 
student participation^ to allow for serving a broader spectrum of 
industry educational needs, while, at the same time, providing 
economic benefit to the university. 

B. Instructional TV in Operation 

Stanford concentrates on courses at the master's degree level. 
By utilizing only Stanford's regular teaching hours (no evening 
program) of 8 A.M. to noon and 1-5 P.M.^ it is possible to tele- 
vise 180 three-quarter-unit courses during a calendar year. This 
represents more than 5000 hours of instruction per year. Since 
the typical master's degree program in engineering requires only 
about 15 courses, the four-channel system capacity allows a diverse 
course representation from all graduate engineering departments as 
well as from related sciences. 

Network member organizations are permitted to make "off the 
air" video tapes of Stanford lectures for make up of missed classes 
or for course review. 

It was realized that the television facility could provide 
additional educational benefits beyond the part-time degree-oriented 
program for matriculated students. One addition was a "non-register- 
ed option," (nro) which permits non-matriculated industry graduate 
students to take televised courses. Such students are tested and 
graded to the same standards as regular students. Auditors are per- 
mitted in the remote TV classrooms at reduced fees. They receive 
no testing or grading. Selected seminars of interest to the network 
members are televised and are available without fees. 

The system is available at noon and in the early mornings and 
evenings when Stanford courses are not being held. This affords an 
opportunity for additional education of all kinds. A separate non- 
profit corporation, the Association for Continuing Education (ACE) , 
has been established to provide such programming. Its membership 
comprises the organisations which participate in the Stanford ITV 
Network. ACE courses are directly responsive to the needs of its 
sponsors. It offers non--credit courses ranging widely in interest 
and it offers an MBA degree program, under the auspices of Golden 
Gate University; the Foundation Program for the MBA degree, under 
the auspices of the College of Notre Dame? graduate courses for 
credit in Cybernetics Systems Engineering, under the auspices of 
San Jose Srate University? non-credit courses from the U,C. Exten- 
sion Division and special courses such as put on by Xerox Learning 
Systems. The added dimension of ACE is a vital ingredient in the 
financial viability and acceptance by industry of the Stanford ITV 
Network. 

2f)i 
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C. Stanford Network Participation 
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Table 9 is a summary of Stanford Network participation from in- 
ception of the ITV system in the Spring of 1969, Included are the 
number of courses, the number of students in each student category, 
and the number of participating organizations* These data are plot- 
ted in Figure 3 and clearly show the growth trend in courses, stu- 
dents and industrial participation • 

Stanford Capital Costs * 

The capital costs of the facilities devoted to the Stanford ITV 
Network are tabulated on Table 10, They approximate $615, 000, WThile 
Stanford does record a nximber of its courses on video tape, this 
activity is an add-on which is not fundamental to the ITV system 
operation. It is conducted on the basis of recovering all costs 
plus a surplus. Therefore, capital costs associated with this portion 
of the system have not been included in the estimates on Table 10. 

Table 10 also includes, for the sake of completeness, estimated 
costs of live ITV systems with fewer channels (6) . The cost of the 
2 channel system shown correlates closely with that of the University 
of Minnesota ITV system which was completed in 1971. Great care must 
be taken in comparing ITV system costs. For example, a great deal 
more money was spent on classroom facilities at some institutions 
compared to others for the express purpose of creating an attractive 
teaching environment for the faculty. 

Of the $615,000 in capital costs shown $166,000 is applicable to 
the RF (radio frequency) portion of the facilities and $215,000 to 
the on-campus video/audio related facilities. Of the remaining 
$234,000, probably 70% or $164,000 is also allocable to the RF system. 
Therefore, the estimated total cost of the RF system is: 

1. Total RF system cost = $330,000 and 

2. "Total Video/Audio system cost = $285,000. 

E. Stanford Operating Costs 

Operating costs of the Stanford ITV system are also tabulated on 
Table 10. They total approximately $120^000 annually for approximately 
6,000 hours of televised courses. The resultant cost of $2 0 per hour 
is typical of what can be expected in an efficiently run live inter- 
active TV system (an approximately equivalent cost is the $18.45/course- 
hour for C3U from Section III.E.l). 

The above cost does not include amortization of capital equipment. 
This equipment has a 10 year useful life and, when amortized, adds to 
operating cost as follows: 

n r^rn 4. $330,000 X $0. 13587/vear _ _ 

1. RF system cost = ^ L mTr -u 7""^ ~ $7.47/hour 

^ 6,000 TV hours/year ^ 

= $44,82 0/year 



* Do not treat these costs as current or necessarily representative of 
1974 prices and requirements. o.^^ 
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2. Video/auaio syste. cost - ^'f/Z°^ L'^^^/g^^r" = ? «-«/l>our 

$38,700/year 

3. So total operating cost is: 

$20.00 + 7.47 + 6.45 $33 . 92/operating hour 

F. Stanford Cost-Effectiveness (Instruction Cost Index) 

1. From the previous analysis, the total cost for 1972-197 3 is: 
$33.92 X 6,000 hours = $203,520. 

2. If we consider Stanford courses only, the cost reduces to: 
$203,520 - (118,643 - 113,280) = $198,157 

Where $118,643 = total annual operating cost 

113,280 = annual operating cost without ACE 

3. In 1972-1973, From Table 9, there wejre 2,029 student course 
registrations in Stanford courses representing 2,029 x 3 = 
6,087 quarter-credit-hours. Therefore, the cost per credit 
hour for Stanford courses only is: 

Cost/quarter-credit-hour = ^ "^^5037^ = $32 .55 and 
Cost/student-contact-hour = $3.26 = instruction cost index 

4. A more realistic appraisal of costs is to consider all costs and 
all students served. Using these numbers: 

Cost/quarter-credit-hour = 4°i99^x 3 ^ $1^.16 

where 4,199 is the total of all students, from Table 9, not just 
Stanford students. 

5. From Table 7, in 1965-66, the Stanford "instruction cost index" 
was $46 per semester credit hour. Updated at an 'estimated in- 
crease per year of 5% and normalizing to contact hours, one 
obtains : 

1972-1973 estimated Stanford ICI = $6.47/student- 
contact-hour 

Utilizing the result from F-3 above and not including cost re- 
covery, it is clear that Stanford is serving its off-campus TV 
students at a cost of: 

3 26 

^'^-j ~ 50% of on-campus costs 

The same qualifying statements made in Section E of the CSU 
analysis pertain here. 

G. The facts are actually much better than this. The above calcu- 
lations have ignored cost recovery. In the case of a private 
institution such as Stanford, cost recovery is essential. The 
data on cost recovery are shown on Table 11 (Stanford charged 
tuition of $60, a matching fee of $50 and a TV surcharge of $20, 
all per quarter-credit-hour) . From these data one can conclude 
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the following: 
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a. Minimum surplus accrued by Stanford over operating costs is: 

$137,720 - 118,643 = $19,077 

where $137,72 0 includes all income except HCP matching fees 
and HCP tuition and $118,643 is annual operating cost. 

b. Reasonable estimate of surplus accrued by Stanford over 
operating costs would include that portion of HCP matching 
fee allocable to students who would not participate without 
TV. This is estimated at: 

$19,077 + ^ ^^'^o°6o ^'^^ = $19,077 + 59,025 = $78,102 

where $78,700 represents 60% of HCP matching fees received 
from all HCP students and 45% is the estimated percentage of 
all HCP students who would not have participated without TV. 

c. Maximum estimate of surplus accrued by Stanford over operating 
costs would also include the tuition income from the students 
in 6-b above. This is estimated at: 

$78,102 + $94idlO_2L.O^ ^ $78,102 + 70,830 = $148,932 

d. One may wonder why capital amortization costs were not in- 
cluded in the above in estimating surpluses. The reason is 
that Stanford recovers these costs from capital contribu- 
tions. If these costs were to be considered, the surpluses 
shown would be reduced by: 6,000 x $13,926/dollars/operating 
hour/year (from paragraph F) = $83, 556/year . Under these 
conditions, Stanford would clearly need to count all TV re- 
lated income to justify its ITV activit i ^=^3 . 

One of the pertinent facts worth realizing results from a look at 
v/hat happens to Stanford's income if they did not have ACE and if 
LheyTiad no special student categories such as NRO's and auditors. 

a. From Table 11, the incremental TV income drops to $31,480. 

b. From Table 10, TV operating costs remain equal to $113,280. 
There is then a net loss to Stanford of: 

(113,280) + 31,480 = ($82,000) 

c. Applying HCP matching income reduces this loss to: 

(82,000) + 59,025 = ($14,103) 

d. Applying tuition income results in a gain of: 

(14,103) + 70,830 = $56,727 

e. Many organizations are participating primarily because of the 
auditor, NRO and ACE related features of the ITV system. If 
these features did not exist, a significantly different 
picture would be apparent. For example, of the 4,199 stu- 
dent course registrations in 1972-1973, only 562 or 13% are 
matriculated Stanford students. One can conclude therefore 
that the Stanford School of Engineering ITV Network is 
economically viable as a direct result of the totality of 

254 
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its educational services to industry, not just those re- 
lated to degree seeking students. 

Cost of Facilities at Participating Organizations 

In a live ITV system such as Stanford's, each geographic loca- 
tion must have "head-end" equipment for receiving the TV transmis- 
sion and for converting the signal to be viewed by a standard VHP 
TV receiver. The costs associated with off-campus facilities are 
shown in Table 12. In this case, costs are not linearly related 
as the head-end equipment is broad-band and capable of handling 
at least 4 simultaneous channels of transmission, in comparing 
these costs with the costs associated with a video tape delivery 
system (Table 8), it can be seen that costs favor the video tape 
system for one classroom, are essentially equal for two classrooms 
and then favor the RF delivery system for three or more classrooms. 
However, in the case of the RF system, each separate geographic 
location requires its own head-end equipment so that cost compari- 
sons must take this into account. 



V - TAGr>R ITV SYSTEM (The Association for Graduate Education and 
Research of North Texas) 

The TAGER ITV system has been operational for seven (7) years. 
It, along with the Genesys system in Florida, was a prototype for 
the Stanford ITV system. Nine institutions (SMU, TCU, U. of 
Dallas, U. of Texas-Dallas, Austin College, Bishop College, Texas 
Wesleyan College, Dallas Baptist College, Southwestern Medical 
School) and ten (10> industrial organizations are linked into the 
system. Like Stanford and CSU, it programs both engineering and 
business courses, primarily at the graduate level. It does not 
include a non-credit continuing education program such as provided 
by ACE in the Stanford system. Programming hours are 8 A.M. - 10 
P.M. A detailed description oS TAGER is available (7). 

A. Background Information 

TAGER was formed in 1965 as a consortium of universities and 
colleges "to further the abilities of its participating institu- 
tions in meeting regional and national needs for more and better- 
prepared engineers, scientists and other scholars." The "micro- 
wave backbone" of the system was funded by a gift. Institutions 
funded their own on-campus originating facilities and participating 
companies and institutions funded receiving classrooms. Some addi- 
tional funding was provided by NSF. Total system costs as of 1970 
approximated 2.5 million dollars. Audio talk-back is available by 
means of telephone lines. TAGER represents what can be done on a 
large scale in important aspects of cooperation among institutions 
of higher education. 

B. Cost and Participation Data 

Table 13 presents Basic Unit Costs and Unit Factors as re- 
ceived from SMU. All amortization of capital cost data presented 
assume a 7 year life and T/ annual Inflation. In order to be con- 



sistent with assumptions made for both CSU and Stanford, the data be- 
low will assume a 10 year useful life and interest at 6%/year. Also, 
since receiving classrooms were not included in the CSU and Stanford 
analysis, they will not be included here. 

1- Total Capital Costs 

12 studio-classrooms at $50,000. each = $ 600,000. 

Receiving classrooms (18 at schools/26 industry) = 

42 microwave chanel hops 1,680,000. 

6 ITPS channels 60,000, 

Total $ 2.340,000. 

2 . Operating Costs 

a. Annual operating costs are: 

Studio operations (160 x 300) = $ 48,000. 

System operations (160 x 600) = 96,000. 

System maintenance = 32,000. 

System overhead = 22 , 000. 

Sub-total $ 198,000. 

198.000 

'''' 160 courses x 45 hours/course = $27 . 50/course-hour 
(This compares to $20. for Stanford and $18.45 for CSU) 

b. Annual amortization costs are: 

$2,340,000 X 0.13587/year = $ 317,936. 

c. so total annual operating costs are: 

$198,000 + $317,936 = $ 515,936. 

d. Cost/televised hour /year = $ 515,936 

160 courses x 45 ^ 71.66 
hours/course 

C . SMU Cost-Effectiveness (Instruction Cost Index) 

From the above, assuming all courses represent 3 semester-hours 
(45 contact-hours) we get: 

1. Total semester hours/year = 3 x 1,695 

student course registrations/year = 5,085. 

2. Cost/semester-credit-hour = $ 515,936 

5,085 ^ 
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3. Cost/student-contact hour = $ 101 _ 7? 

15 hours/credit hour ^ * 

(Instruction cost index) 

4* Income received from off-campus students = 

$1,695 X $300 = $ 508,500. 

(Tuition is $ 80/semester-credit-hour and TV 
surcharge is $2 0) 

5. Net cost = $515,936 - 508,500 = $ 7,436. 
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6. so net instruction cost index = t^qI i c = $0.10 

7. Referring to Table 1, it is difficult to decide which cate- 
gory of institution would describe SMU. Nevertheless, the 
ICI of $6.73 (from C-3 above) is clearly in the range of 
typical on-campus costs. With cost recovery, the SMU ITV 
ICI (C-6 above) is very low, even though TAGER is a very 
large, complicated and costly system. 



D. C ost of Facilities at Participating Organizations 

For the ITFS portion of the TAGER system, the cost data shown 
on Table 12 and the comments in Section IV-G are applicable. How- 
ever, many organizations in the TAGER system are (were) served 
directly by 12 GHz microwave and the costs for such receiving 
equipment is much higher. If we take the present capital cost of 
44 TAGER classrooms, which approximates $220,000, we obtain an 
average cost/classroom of $5,000. This agrees with the numbers 
given in Table 13. It is this large cost of receiving classrooms 
(plus line-sight microwave transmission costs) which lead TAGER 
into incorporating ITFS into their system where wide-area trans- 
mission is feasible and to continue to rely on 12 GHz microwave 
primarily for point-point transmission. 



VI - IMPACT ON ENERGY CONSERVATION, THE ENVIRONMENT, SAFETY AND 
DOLLARS 

There has often been expressed a strong visceral feeling that 
an ITV system has benefits and cost-savings, which are real and 
measurable, other than those treated in Sections III, IV and V. 
This Section will treat such benefits and cost savings and use the 
data on the Stanford ITV system given in Section IV as an example. 
From the Stanford data for 1972-1973: 

A. Facts 

1. Number of student -course registrations 

2. Number of student-contact-hours = 

B . Assumptions 

1. Average round trip distance to campus = 

2. Average miles/gallon of gas = 

3. Automotive transportation cost = 

4. Average travel and parking time = 

5. Average salary of students = 

6. Average automotive injuries = 

(4 lane undivided highway) 

7. Average pollutants/mile (8) = 
(using existing emission standards) 

8. All students are participating by TV instead of coming to 
campus . 

9. Each student would spend an average of 1 1/2 hours in class 
if he came to campus. 

C . Resultant Savings Per Year 

From the above we get: 2i) / 
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4,200 
120,000 



12 miles 
12 (IRS tax tables) 
12(zf/mile 
1 1/4 hours 
$7 /hour 
2 . 06/million-vehicle 
miles 
45 grams 
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. 120 000 

1. Number of round- trips to campus saved = — — 

2. Transportation cost savings - 80,000 trips x 12 

miles/trip x $0,12/mile = 

3. Mileage saved = 80,000 trips x 12 miles/trip = 

4. Gallons of gasoline saved = 

80,000 trips x 12 miles/trip 
12 miles/gallon 

5. Pounds of pollutants saved = 

960,000 miles x 45 grams/mile _ 
454 grams/pound 

6. Injuries saved = 960,000 miles x 2,06 injuries/ 

million-vehicle-miles = 

7. Cost of time saved = 80,000 trips x 1 1/4 hours/ 

trip X $7/hour = 

It is apparent that the above numbers are significant, even for 
a local area system such as Stanford's,, Also, it is clear that 
society as a whole and individuals can, by tlie use of ITV, benefit, 
significantly in safety, environmental conditions, traffic conges- 
tion and dollars, costs not counted in the previous analyses which 
were restricted to university costs • If one extrapolates these 
numbers to the approximately 2 million engineers employed in the 
'USA, plu£> other professionals who do or should participate in con- 
tinuing education, the results become very large indeed • 

The use of telecommunications to overcome geography, transporta- 
tion costs, time and inconvenience is not new. Consider, for example, 
what would result if we had no telephone system. What may be new is 
a realization of how large these numbers can be. 



80,000 

$115,200 
960,000 

80,000 

96,000 
2 

$700,000 



VII - COST COMPARISONS OF LIVE ITV SYSTEMS WITH VIDEO TAPE SYSTEMS 

Any institution which is considering reaching students off- 
campus, either where they work or where rliey live, must carefully 
consider all pertinent technical delivery systems (6) . In making 
comparisOiAS, tl»s costs of originating classrooms and associated 
facilities can be assumed to be the same in all systems. The things 
which will differ are the cost of "delivery" and the cost of re- 
ceiving facilities . 

Except for 12 GHz receiving facilities, which are seldom used, 
the cost of one kind of receiving facility is not very different 
than another and those costs are rarely paid by the university. For 
this reason, receiving facility costs are usually not pertinent to 
the decision process. 

Talkback costs can also be eliminated in making cost-^comparisons . 
given type of talkback system, whetlirer by phone or radio, can be 
associated with either a live system or a video tape system. If 
talkback is considered essential, it must be considered in either 
case. Although the research shows little or no evidence that talk- 
back improves the learning process, the question continues as to 
•hether talkback is essential. After four years of experience, Stan- 
ford no longer requires talkback as a precedent for participation, 
t is now optional. However, there are certain non-technical courses 
"here it is used extensively., Many schools, faculties and students 



will continue to view the existence of a talkback system as a vital 
ingredient in a complete educational system. 



If there is no talkback, why have a live system? There is no 
way of knowing whether a program is live or taped by watching the 
TV screen. There will be, however, circtimstances in certain geo- 
graphic/industrial areas where it would be less expensive to broad- 
cast single tapes than to deliver and handle large numbers of tape 
copies to multiple locations. There are also faculty costs to 
consider as well as faculty and student attitudes. 

Ignoring all criteria but the cost in dollars , is there an 
optimum delivery system for every institution which wishes to reach 
off-campus students by TV? The answer to this is yes: However, 
to configure such a system requires the institution to clearly 
define what it wants to use the system for; where it wants the 
system to reach geographically; whether it wants to reach students 
at home, at work and/or in special gathering places (schools, store 
fronts, etc.); whether it is willing to accept a financial risk; 
whether it has faculty^ administration, and trustees (and maybe 
State) support; how it will manage and operate the system; how 
it will recover its costs; how it will come by "front-end" money 
to create the system; how it will handle credit, degrees, advis- 
ing, testing, and grading; to what extent it will share facilities 
with others; how it will relate to other institutions; and who 
will "carry the ball" for the institution. 

No detailed cost comparison numbers will be presented here. 
However, it is useful to consider some hypothetical cases which 
give an insight into some of the factors affecting choice of 
delivery system: 

Case 1 . Start with the Stanford ITV "rf delivery system" cost 
of $44,820/year (Section. IV-E) . This is the cost of 
reaching 30 companies v/ith 6,000 hours of programming 
(1972-73). Now asV the question - using "tape delivery" 
system costs, what would it have cost Stanford to do the 
same job by video tape? 

a. From Section III.E.2.h, we have: dollars/delivered 
tape = $9.07. 

b. Using CSU numbers for sections and courses and extra- 
polating to the Stanford situation we get: 

315 sections _ o j_ • / 

1 1 r> - 2.86 sections/course 

iiU courses 

c. So total cost for delivered tapes is: 

2.86 sections/course x 200 courses/year x 30 tapes/ 
section x $9.07/tape = $155,641. 

d. Therefore, for this example we get: 

rf delivery cost _ _ 44, 820 _ 

video tape delivery cost 155,641 

Case 2 . This time start with the TAGEPs ITV system "rf delivery 
system" cost. From Section V.B.I this is: 
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Case 4, 
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$1,740,000 X 0.13587/year = $236, 414/year 
Again, using CSU section/course data and extrapolating 
to TAGER we get: 

Total cost for delivered tapes = 2.86 x 160 courses/ 
year x 45 tapes/section x $9.07/tape = $186,769 

Therefore, for this example: 

rf delivery cost ^ 236,414 ^ 

video tape delivery cost 186,769 J-^ '/^ 

Let*s go back to the Stanford example and keep everything 
the same except assume the participating organizations are 
spread out as in the TAGER system and that the "rf delivery 
system" cost would therefore approximate TAGER' s (1,740,000) 
instead of the present cost ($330,000 from Section IV-D) . 
Then we get: 



rf delivery cost 

video tape delivery cost 



= 29% X = 1 



330 



53% 



Clearly, in this case, a change from a relatively tightly 
bunched group of participants (40 miles radius) to a more 
geographically dispersed distribution radically changes the 
choice of which system to use. 

In this last case, let's again use the Stanford system as 
an example and see what happens if we reduce the level of 
programming and the level of participation in the courses, 
i.e., the equivalent of reaching fewer organizations and 
fewer students. Let's assume that only 100 courses are 
programmed, instead of 2 00 and that, on the average, there 
is only one section per course. Then we get: 



rf delivery cost 



video tape delivery cost x 100 x 

200 2 



86 



= 29% X 2 x 2.86 = 166% 



Case 4 is a perfect example of the need for an institution 
doing a thorough job of planning. If Stanford had guessed 
wrong at the beginning and had assumed too little partici- 
pation, it might have chosen a video tape delivery system 
and Stanford would now be incurring delivery system costs 
almost four times present costs. On the other hand, if 
Stanford was overly optimistic and had over-built compared 
to the need, they might be paying a delivery cost premium 
of 166%. What in fact Stanford did wds to start with two 
channels and build the second two only after it became clear 
that the participation pattern warranted expansion. 

In summary, the choice between a video tape delivery 
system and an rf delivery system can be made by comparing 
only costs of delivery and ignoring on-campus or off-campus 
classroom costs and talkback. Almost always, where rf 
delivery is the choice, a supplemental video tape system to 
handle more remote students is worth considering. If the 
number of participating organizations is small or if the 
number is large but is widely dispersed geographically, the 
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choice will tend towards video tape* Conversely, if the number 
or organizations is large and within potential line of sight of 
a broadcast system, the choice will tend towards an rf system* 



VIII - OTHER UNIVERSITY ITV SYSTEMS 

A. Indiana Higher Education Telecommunications System (IHETS) 

IHETS is one of several wide area coverage systems utilizing 
microwave and ITPS* The microwave interconnect and switching for 
both audio and video is provided by telephone companies. Estimated 
annual cost for this service is $1,000,000, No information was made 
available on other operating costs or teaching costs to support the 
system, although $2.5 million was appropriated initially to establish 
the network for medical communications. 

IHETS is descrited in some detail in a publication produced by 
them which is called IHETS (undated) • The video and audio networks 
shown in that document are reproduced as Figures 4 and 5. Informa- 
tion on enrollments is as follows: 

Fall. 1970 Spring, 1971 Fall. 1971 

Student credit enrollments 1,681 1,875 3,182 

Student non-credit enrollments 607 1,610 2,387 

Total student enrollments 2,228 3,785 5,569 

Student hours of instruction 54,034 272,006 681,850 

It is not possible to develop an instruction cost index because cost 
information has not been made available. 

Programs have reached accountants, attorneys, businessmen, chemists 
clergymen, dentists, engineers, farmers, teachers^ nurses, administrator 
pharmacists, physicians, salesmen, alumni, veterinarians, etc. Most of 
these have been not-for-credit . Credit programs also have wide subject 
coverage, for example music appreciation, history, mass communications, 
agriculture, nursing, science, dental hygiene, economics, engineering, 
education and business. 

IHETS is a major state-wide system. It would be valuable to ana- 
lyze its "cost-effectiveness*' in detail if the necessary cost data 
could be obtained. 

B. State University of Nebraska ITV System (S.U.N.) 

The S.U.N, system differs in two major ways from most open learn- 
ing systems now being planned. It plans to use TV as a major means of 
delivering courses and it has received major support from the federal 
government. A recent article (9) describes the status and approach of 
S.U.N, in some detail. 

S.U.N, is presently funded at a level of $1.2 million by the 
National Institute of Education, for an 18 month period ending in 
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December, 1974. S.U.N, has initiated discussions with institutions 
in Missouri, Iowa and Kansas to fonn a regional system to be called 
the University of Mid-America. In a survey conducted by S.U.N. , 
some 20,000 adults have indicated they might take S.U.N, courses. 

The S.U.N, approach is to "productionize'* each course. About 
$191,000. is budgeted for one course alone (15 programs) and S.U.N, 
"hopes" for 500 students to register in this course the first time 
around. Not counting the cost of the "TV delivery system, " it 
would take 191,000 student contact hours in this course to arrive 
at a cost factor equivalent to that achieved in "shared classroom 
instruction." As a calibration, in 1972-1973, Stanford broadcast 
200 courses (6,000 hours of televised instruction) and its total 
participation was 120,000 student-contact-hours . The approach of 
S.U.N, must, therefore, raise the following serious questions: 

1. If a prestigious university like Stanford (and many others - 
both public and private) can offer televised instruction at 
an incremental operating cost of $20/hour, and if the re- 
mote TV students perform as well or better in the TV en- 
vironment as the students who are in-class on campus, 

then what incremental benefit in the way of improved 
learning can be expected by increasing the incremental 
cost from $20 per hour to $20,000 per hour. 

2. Is this thousand fold increase going to increase the 
learning by 1, 000? 

3. Are there going to be 1,000 times as many students? 

4. Even if there were 1,000 times as many students, is there 
any measurable difference in what students may be expected 
to learn from one approach versus the other? 

5. If, in fact, the learning difference is negligible, might 
it not be better to utilize the cost differential in other 
ways? 

In its initial stages, S.U.N, failed to gain support of exist- 
ing 2 year and 4 year colleges in the State. The existing institu- 
tions were concerned with losing students. Also, faculty members 
were not involved early enough. These problems do not appear to be 
fundamental, they can be avoided or resolved by better early planning. 
As yet, it is much too early to draw any conclusions from the S.U.N* 
experience. 

C . University of South Carolina ITV System (APOGEE) 

The University of South Carolina offers what amounts to a state- 
wide program by both live ETV and video tape leading to Masters 
degrees in both engineering ajid business. The engineering program 
is called APOGEE, A Program of Graduate Engineering Education. It 
was initiated in 1969. Cost data are not available. However, in 
1973 by ETV, APOGEE reached 103 students in 11 courses, in 16 
regional playback centers. In 1973, the College of Engineering 
offered S live 90 minute broadcasts/week anc^ made 14 video tape 60 
minute recordings/week. Every third Saturday morning, all students 
must meet on-campus for direct interaction, examinations, etc. The 
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University has available a pamphlet which describes APOGEE* 

The MBA version of APOGEE started about the same time* A 
pamphlet on this is also available. During 19 0-71 (10) 129 stu- 
dents enrolled. The following year 89 of the original group plus 
90 new students registered. Each MBA student takes courses via 
the ETV Network twice/week. Each session lasts 3 hours. Five 
meetings/week on campus are required. Three years is needed to 
complete the program. 

There is little doubt of the desirability and effectiveness of 
these programs for both the university and the students. However, 
while data are not available, the cost to the State (per student- 
contact-hour) to provide a state-wide ETV system for such low utili- 
zation must be very high indeed. 

D. Chicago TV College 

The Chicago TV College is one of the leading examples of the 
success of a project in televised direct instruction now some 18 
years old. A report of its first 3 years of experience (11) is 
available. This was followed by a fourth report (12) after 8 years 
of experience . Table 14 presents an excellent summary of enroll- 
ments and retention for the period 1956-1964. Figure 7 shows a 
plot of the relative cost of TV versus conventional instruction. 
This shows that in 1963-64, the TV cost was about 450/30 = $l5/stu- 
dent-credit-hour or $l/student-contact-hour . A "TV Fact Sheet," 
Enclosure 1, updates the referenced information to 1971. It is 
included because of its great relevance in terms of experience, 
numbers of students, faculty acceptance and scope of subject matter. 

Based on data made available, Chicago TV College has reached 
more students over a greater period of time than any other tele- 
communications system for higher education. Perhaps it would have 
received greater recognition if it were not a 2 year city college. 

E. ITV Network for Oklahoma Higher Education 

This system was activated in 1971. Figure 8 shows a microwave 
map of the area of coverage. Interconnect is by microwave and ITFS 
is used for area coverage in two locations. Institutions in the 
system include Tulsa University, Oklahoma State University, The 
University of Oklahoma and the Oklahoma University Medical Center. 
ITFS broadcast is from O.U. Medical Center and Tulsa. ^ The system 
is used primarily to offer courses in engineering, science and busi- 
ness. Initial capital cost was approximately $1.5 million, with $1 
million funded by the State and $0.5 million by indus^^ry. Televised 
instruction is offered at $75/semester-credit~hour . ' \e State pro- 
vided each institution with a completely furnished and equipped ^ 
studio-classroom and funds on-going operational costs for each insti- 
tution. 

In the Sprinq of 1972, 72 courses were offered, 33 in engineer- 
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ing, 13 in chemistry and 9 in mathematics and computer science. No 
information was made available on student participation or operating 
costs. 

P. The University of Arizona - Video Cassette System 

The system is unique in that it represents the first system 
which offers credit for graduate engineering courses by video cas- 
sette on a world-wide basis. As yet, the effort is just starting 
and no data is available on the impact of the system outside of 
Arizona. Complete degree programs are not offered. Further, as 
presently offered, the participation of the remote students is 
locked stepped to the on-going on-campus class. 

G. The Gclden Gate University - Video Cassette System 

This San Francisco based institution has initiated a joint ven- 
ture with Genesys Systems, Inc. of Palo Alto, California (a unique 
arrangement) to offer a Masters Degree in Business Administration by 
video cassette on a world-wide basis. The program offers 16 MBA 
level courses (37 hours each) and 8 Foundation level courses. Ten 
MBA level courses must be completed satisfactorily for a degree. 
Self-paced instruction is a key part of the plan. Course leaders 
approved by gGU are required at each geographic location. Inter- 
action is local or back to campus by mail or by audio cassette. 

H. The British Open University 

The British Open University has received a great deal of world- 
wide attention. Planning was initiated in 1969 and activation began 
in January 1971 with 2 5,000 students admitted. This represented a 
35% increase in students registered for higher education in Great 
Britain, a level of impact which correlates with the relatively re- 
strictive access to higher education in Great Britain prior to ad- 
vent of the Open University. 

A definitive overview of the British Open University (15) was 
published by its Vice-chancellor. In 1973;, there were some 45,000 
students enrolled, most in full-time employment. Most credit courses 
require between 32-36 weeks of work and about 10-12 hours/week. 
Completion of six credit courses are required for a degree. The 
courses consist of correspondence packages, records, audio cassettes, 
film strips, radio and TV. Local tutors are provided for monthly 
interaction at one of 300 study centers and one week during the sum- 
mer '*in-residence" is built into each course. Attempts are being 
made to make greater use of audio cassettes and discs to free the 
students of the constraints (and cost) of fixed time broadcasts over 
radio and TV. The Foundation courses are available in arts, social 
sciences, math, science and technology. Two of these must be com- 
pleted before entering advanced work. 

It is difficult to determine the "cost-effectiveness" of the 
British Open University. Estimates of the cost of "establishing" 
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the University range from $10-15 million as compared to $85 million 
for a "conventional" campus. Present charge per course is about 
$100. Estimated annual costs are $21 million annually, half for 
student related costs and half for salaries (16) . Other estimates 
(17) are $3.9 million annually for BBC services and $3.7 million 
for headquarters services. The differences in these numbers are 
hard to pin down. 

Each radio and TV broadcast is about 30 minutes duration. Each 
is repeated so that there is about 1 hour per week per course of 
broadcast time on both radio and TV (18). In 1971, there were the 
equivalent of 5 courses broadcast, each of about 33 weeks" duration. 
This amounts to 165 hours of broadcast time on radio and also on TV. 
If the cost factors were about the same, then the cost per hour for 
broadcasting would be $ 3.9^million ^ approximately $10, OOO/hour . If 

each course had an equal number of registrants, then the cost per 
student-contact-hour for broadcasting is: 

Cost/student-contact-hour = ^ ^5^ qqq " $2 

The above number does not include production costs. 

The British have claimed that the total cost of reaching the 
O.U. students is about 1/3 that of a typical university. This has 
led universities in the U.S. to experiment with O.U. courses. A 
surranary report (19) gives the results of experiments by the Univer- 
sity of Maryland, Rutgers and the University of Houston. From the 
cost aspect, the report raises questions of how cost-effective the 
O.U. would be in the U.S. As conducted during the experiment, the 
O.U. courses were more expensive than conventional courses (even 
though no production costs or broadcast costs were included in the 
costing) . 



IX - CABLE TV j\ND THE UNIVERSITY 

A paper entitled "A Perspective on Cable Television and the 
University" is included as Enclosure 2. This is an advance copy 
of a paper scheduled for publication in the Fall issue of EDUCOM. 
This EDUCOM paper is intended to cover the cable TV-university 
situation as it exists today. Referred to in the paper is experi- 
ence at Oregon State University (13). The OSU use of cable TV 
started in 1964-1965 and went exclusively with cable in 1967-1968. 
Enrollment data in the OSU system for the years 1957-1970 are in- 
cluded in Table 15. Typically, "7-8 courses per quarter were being 
taught, covering subjects such as History, Psychology, Science, 
Economics and Math. Courses are video taped and most are shown at 
least twice per day. In addition, one or two ^'recitation" periods 
per week with the instructor are offered. Some tapes are used for 
more than one academic period. The average course enrollment was 
350 in 1969-1970. It is interesting to note that students preferred 
the t(^lovised offerings and these courses are no longer /luplicatod 
on can\pus. Released time is provided for the TV faculty. It is 
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difficult to relate OSU's cost counting to analyses previously pre- 
sented since, in effect, in the OSU mode they either didn't reach 
or didn't count incremental students participations by TV who would 
not have come to campus • However, they state that the TV system 
requires only 20 teaching hours per week instead of a probable 
"normal" 112 hours. This represents a savings of approximately 9 
faculty members (or could if OSU were willing to play the game that 
way) . 

It is clear that offering university courses for credit (or 
even not-for-credit) is in its infancy • The potential, however, is 
so significant that rapid growth is expected, A recent indication 
of that trend is the agreement between Virginia Polytechnic Insti- 
tute (14) and the local cable company for VPI to start providing 
programming as an educational service by the Fall of 1974 • 

X - THE USE OF SATELLITES IN HIGHER EDUgATION 

The information contained in this section was updated as of 
June 25, 1974 and was primarily derived from two sources: The 
Domestic Satellite group of COMSAT General Corp. and the Tariff 
Branch of the FCC. The picture which evolves is as follows: 

a. There are presently 3 satellite systems which are approved. 
These are: 

RCA - 2 - 24 transponder satellites to cover the continental 
US and Alaska. These should be in orbit in 2-3 
years . 

ATT - 3 - 24 transponder satellites. US coverage. Up in 

2 years. No TV allowed for 3 years. 
Western - 2 - 12 transponder satellites- One up in a few 
Union months. US coverage. 

b. All of the above systems utilize 6 GHz up-links and 4 GHz down- 
links. It takes one transponder channel to handle full band- 
width television. All TV is fm-fm modulation. 

c. To obtain network quality TV requires 32* diameter antenna re- 
ceiving ground stations. Such ground stations, in small quanti- 
ties, might cost $150,000. for the electronics plus a small 
building. A 16' antenna will degrade quality, (probably accept- 
able if not too many repeats) and might save $20,000. 

d. The incremental added cost for a transmitter up-link to an exist- 
ing recei^v ing site is about $50,000. 

e. As of July 1, 1974, the approved tariff rates for access to a 
transponder channel are: 

- $180, 000/month, on a month-month basis, for a protected channel 

- $120, 000/month, on a month-month basis, for an unprotected 
channel 



A protected channel designates channels and protects the user 



against failure by reserving replacement channels. An unpro- 
tected channel could result in interrupted service* Therefore, 
a proposed educational system would need protected service. 
An annual commitment to a channel might result in a lower 
rate (not sure), perhaps about $900, OOO/year . 

It is possible that within 5 years other organizations may put 
up satellites. If they do, their rates will also be FCC con- 
trolled. Among the possible other candidates are: 

- Hughes/NSS 

- COMSAT/MCl/Lockheed 

- Arjp^ican Satellite Corp. 

The only existing US satellite with plans for use in higher 
education is NASA's Applications Technology Satellite-F. (Now 
in geosynchronous orbit, it is known as ATS-6) . Two experiments 
in higher education are planned: The Appalachian Educational 
Satellite Project and the WAMI Program of the states of Washing- 
ton, Alaska, Montana and Idaho. 

The Appalachia project will involve teaching graduate level 
education courses to 300 teachers located in 15 centers in New 
York, Pennsylvania, West Virginia, Maryland, Virginia, North 
Carolina, Tennessee and Alabama* Courses will be televised 
over land lines from the University of Kentucky's Lexington 
campus to NASA's ground station at Rosman, North Carolina up to 
the ATS-6 satellite and then to the classrooms in the eight 
states. Talk-back will be via teletype from each of the 15 
centers to the University of Kentucky television studio class- 
room. A total of four, 3 semester hour courses will be tele- 
vised; two during the stammer of 1974, one in fall 1974 and one 
in spring 1975. Credit will be given by the University of 
Kentucky and 15 to 20 other colleges and universities in the 
participating states. 

The WAMI Program involves several different parts. The one of 
primary interest here will be the two-way color telecasts between 
the University of Washington School of Medicine and its first 
and second year medical students in Fairbanks, Alaska and Omak, 
Washington. Beginning in September 1974, twice-weekly 75 minute 
broadcasts will be conducted. The experiment will be concluded 
in May, 1975. 

A third demonstration using the ATS-6 will be conducted by the 
Federation of Rocky Mountain States, Inc. It will focus on 
junior high students in 56 rural communities throughout Colorado, 
New Mexico, Arizona, Utah, Nevada, Idaho, Montana and Wyoming. 
Some in service teacher training wil3. also be broadcast over 
the satellite. Programs will originate in Denver and be trans- 
mitted to the satellite from NASA's Denver station. 

Approximately one year after launch, the ATS-6 will be moved 
eastward to be 'Visible" to the Indian subcontinent. It will be 
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used by the Indian government to conduct the Satellite Instruc- 
tional Television Experiment for basic education of people in 
5,000 villages and cities throughout India. Some villages will 
receive programs directly from the satellite with a $600 re- 
ceiving terminal consisting of an antenna, down converter and 
TV receiver. 

No data on these experiments are yet available or expected to 
be for at least one year. The experiments are primarily direct- 
ed toward investigation of the technical and educational feasi- 
bility for delivering educational programs and information to 
rural and remote areas. It will be some time before meaningful 
cost data is available. 

The above cost numbers raise serious questions about the economic 
viability of using satellites for higher education where a small geo- 
graphic region (i.e., the State of Massachusetts) is involved. The 
•ppten^tial number of students per course is relatively small. The 
number of receiving ground stations would have to be large or, in- 
stead, there would have to be extensive microwave interconnects. 
If extensive microwave interconnects are needed anyway, then why use 
a satellite? The cost of ground station equipment is closely re- 
lated to tolerable signal quality and to the frequency of the down- 
link. The ATS-F satellite utilizes a 2.5 GHz down-link which re- 
quires a less expensive ground receiver and allows for "chicken-wire", 
ground antennas. Iii the quantities needed in India (thousands) 
estimates of $600/ground station are given. These estimates are not 
to be trusted for use in the USA for a proposed high quality, higher 
education statewide system. It would appear that this situation 
could change, many years from now, when much higher power satellites 
are placed in orbit which could directly access every home at very 
low cost. The time scale applicable here is too long to sensibly 
impact on higher education systems planned for use in the next 5 years. 

There is an excellent comprehensive report (22) which analyzes 
the cost-trade offs of satellites versus ITFS end microwave ground 
systems. It is predicated on an "owned" satellite and "leased" 
inicrowave ground lines. It concludes: 

"On a least-cost basis, a satellite system has been shown to 
be clearly superior to terrestrial microwave for the trans- 
mission of teleconferencing signals throughout an entire 
region (several contiguous states) . For a smaller area of 
coverage, terrestrial microwave will become less expensive 
as the number of cities in the teleconferencing network drops 
well below 100. 

Local distribution will probably be accomplished with cable 
systems. In any given city, there will in all likelihood be 
several non-connected cable systems, the headends of which 
would be fed directly from their own earth station. Where 
local interconnection of the cable systems is desired, for 
instance so that local programming could occur, an ITFS sys- 
tem should be considered."* n^n 
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"A narrowband-return capability increases the annual cost 
of the (minimum cost) TV-only network by approximately 
10%-30% when the return traffic is directed only to the 
video-origination station. When the N slave stations 
also serve as distribution centers of a long-haul tele- 
phone network^ the marginal cost, of course, is a critical 
function of the internodal voice traffic. Satellites do 
not appear to offer possible savings for large-volume 
telephony at the present time. They are attractive for 
thin routes, particularly when there is also a need to 
distrib\ite video." 

"There are significant economies of scale. VHien there is 
one video-origination station and N slave stations which 
receive the video and return the narrowband information to 
the video-origination station, the total capital cost per 
station falls approximately as ^{W. " 

One thing this report clearly brings into focus - that is the 
need for detailed analysis of any proposed communications environ- 
ment, with numbers taken from the real and not the hypothetical 
world. No general analysis should be relied on for decision mak- 
ing. 

XI - PICTURE PHONE 

The Picturephone has received little use in higher education. 
Essentially it is a video telephone with a 5" x 5.5" video display 
which projects 30 frames per second with 2 51 horizontal lines dis- 
played. It required a 1 MHz bandwidth for transmission. To date, 
the Picturephone has yet to live up to its promise (20) « 

The only existing use of Picturephone in higher education is 
in Chicago at the Illinois Institute of Technology. Four classes 
per week are being sent to off campus students at two Illinois 
Bell locations; one within the same exchange, the other in a separate 
exchange. Approximately 30 remote students are taking the courses. 
The two Illinois Bell locations cannot be served simultaneously. 

Picturephone costs are basically 15(zf/minute ($9.00Aiour) plus 
a charge of $87.25/mo. for each station. Thus, a single semester 
course to a single location would cost approximately $1,100. or 
$2 5Aiour. Therefore, the incremental cost of Picturephone service 
will range from $2 5/hour down to about $10Aiour depending on the 
hours of useage per day. 

There are technical limitations to Picturephone service. IIT 
reports that the resolution is good enough for most teaching but 
more bandwidth would be desirable for certain courses. Service to 
multiple locations will be required on a long range program. There 
are also strict limitations on the amount and characteristics of 
equipment used with the system which further reduce its usefulness. 
The telephone company will closely assess the needs of users for 
Picturephone service and characteristics to plan better equipment 
and service for the future. Other existing Picturephone service 
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is currently in operation on a limited basis in Pittsburgh and 
Washington, D.C. 

» 

XII - BLACKBOARD-BY-WIRE 

Blackboard-by-wire is the technique of transmitting, over 
regular telephone lines, both the spoken and the written word. By 
far the most extensive use is made of the VERB - Victor Electro- 
writer Remote Blackboard, although Sylvania had (has?) a version 
of this which presents the information on a storage cathode ray 
tube and Bell Labs has recently published information on a new 
technical approach which originates from the equivalent of a regu- 
lar blackboard. 

The transmitter for VERB costs $1,000. The VERB receiver costs 
$1,270 and one of these, plus an overhead projector and screen, are 
required at each remote location. Difficulties have been reported 
in simultaneously serving more than a few remote locations. Data- 
phone costs are about $8 monthly at each end of the line. To this 
must be added costs of phone lines, either dial-up or dedicated 
service. 

A s\ammary of information on Blackboard-by-wire as of 1970, is 
included as Enclosure 3. This includes most of the institutions 
of higher education using this technology. Subjects covered heavily 
favor engineering, math, science and business, where equations, sym- 
bols, graphs, etc. need to be added to voice communications. 

It is interesting to note that two major users of VERB, the 
University of Tennessee and Colorado State University (CO-TIE) have 
switched to using video tapes for transmission of the basic course 
information and the continued very effective use of VERB for talk- 
back interaction. ^ 

No specific cost-effectiveness data is available relative to 
VERB. However, it is clearly less expensive than TV, either live 
or by video tape. Delivery can be by standard phone lines. There 
appears to be much evidence that VERB is a highly effective educa- 
tional tool, with learning essentially equivalent to what takes 
place on campus. Acceptance by remote students is good where they 
cannot get to campus or where they have little other choice. 
Faculty members who participate find it acceptable. Psychologically, 
it is not a "shared" classroom experience like TV. Given a choice, 
by far, most students and faculty would prefer the "full video band- 
width" experience . 

XIII - COMPUTER AIDED INSTRUCTION (CAI) 

IVo systems will be discussed under this category, the Plato 
system of the University of Illinois and the TICCIT system of the 
Mitre Corp. Before discussing these two systems, it is of interest 
to note the conclusions reached by the Institute for Public Policy 
Analysis (22) of Stanford University, conclusions shared by the 
authors of this report. The following are quotations from (22) 
which seem pertinent: 



'^Although the development of evaluated instructional programs 
has been a major factor in CAI's slow acceptance in schools, 
it is generally conceded that the real stumbling block to 
adoption is current CAI * s high cost." 

"The importance of display costs can best be appreciated by 
the fact that half of the total per student contact hour 
costs estimated for the University of Illinois* proposed. 
PLATO IV system (which includes software, instructional pro- 
gramming, CPU, memory and communications) arise from the 
♦ display terminal. Yet these terminals are projected $1,800 

devices, beyond the current state of technology." 

"Unfortunately, the area of CAI has proven to be particularly 
difficult to quantify. Studies referenced above, which 
attempted to determine CAI costs, all had methodological 
weaknesses, or used assumptions which do not seem reasonable 
or desirable. Moreover, many of the costs seem to be "off 
the top of the head" estimates, of doubtful value. In 
general, it seems that CAI costs for current systems range 
between $1 to $10 per hour of student contact. The lower 
estimate is near the cost of textbooks in college and about 
double the total cost in elementary and secondary schools. 
As component prices continue to fall and software becomes 
available, the economic outlook for CAI should continue to 
improve. It is doubtful, however, whether educators or 
private groups will be willing to make major investments un- 
til instructionware packages are improved considerably and 
cost estimates become more reliable." 

In addition, many of the advantages claimed of CAI can also be 
claimed of traditional methods. In his insightful review of CAI, 
Feldhusen describes a system called BOOK. 

All schools at all levels provide for much individualization 
of instruction. These activities include reading in BOOK (basic 
organization of knowledge)... 

"BOOK" is the best medium for individualized instruction so 
far devised. The student may enter at various places or 
levels, proceed at his own rate, branch by his own choice 
or under teacher direction, be actively engaged if he does 
the study exercises or problems, receive some feedback if 
the answers are given in the back of the book, and be re- 
inforced if he performs well." 

"In general, it seems fair to say that, even at the multiple 
choice branching level, CAI can provide. time savings and be 
cost effective for some applications. Its performance at 
more sophisticated tutorial level can only be conjectured. 
In addition, most of; the measures used to date have been 
unacceptable from the viewpoint of theorists who favor ex- 
clusive or extensive' student control of the learning process." 
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A. PLATO - Proqranuned Logic for Automatic Teaching Operations 

A definitive paper on PLATO was written by Alpert and Bitzer 
(23) and the information up-dated by the Plato Services Organiza- 
tion on July 2, 1974. As of July, 1974, there are some 50 colleges 
and universities participating in PLATO IV, including the University 
of Illinois, Southern Illinois University, Iowa State University, 
Indiana, Purdue, MIT, Cornell, Stanford, UCLA and U.C., Santa 
Barbara. 

There are 500 terminals in use at the present time, most in the 
mid-west and at military bases. Users purchase their own terminals 
at $5,300. each and pay $2,100. per year per terminal for all PLATO 
services. In addition, they must pay cost of connecting telephone 
lines. At present, no charge is made for lesson materials. There 
is a library of some 3,000 - 4,000 lessons in 100 subjects. 

Direct instruction by PLATO has been demonstrated to be effec- 
tive, flexible and well received by students and faculty. PLATO 
programs have been for credit and not-for-credit , have been at the 
elementary, secondary, college undergraduate and college graduate 
levels, and have serviced hundreds of thousand of student-contact- 
hours. Drill and practice routines such as routines in math and 
vocabulary are excellent subjects for PLATO. However, many other 
subjects such as anatomy, psychology, pharmacology, languages and 
life sciences have been programmed. Students have learned as much 
with PLATO in 1/3 - 1/2 the time of equivalent students in regular 
classes and have demonstrated better retention. 

In 1970, estimated PLATO costs per student-contact hour ranged 
between $2-$ 5. Estimated costs relating to PLATO IV in 1970 (23) 
are shown in Table 16. These projections showed estimated costs/ 
student-contact-hour of $0.34 - $0.68. 

As of July, 1974, the cost/student -contact-hour is said to be 
well under $1 (no exact figures available). This estimate is interest- 
ing because terminal costs are three times higher than the 1970 
estimates, annual student console costs are twice as high, and the 
number of terminals in use is 500 instead of the 4,000 estimated. 
In addition, no cost is assigned for system software or educational 
programming, costs which would add a large but unknown factor. 

In summary, PLATO remains a highly interesting and significant 
experiment. It is still an experiment because hard information on 
real "cost-effectiveness*' seems difficult to verify. 

B. TICCIT - Time-share, Interactive, Computer-Controlled Informa - 

tion Television 

TICCIT is described extensively (21). It has two application 
areas, one in an institutional setting and one which involves delivery 
to the home by CATV. Both will be treated here. TICCIT is about six 
years old. It has been funded by a large MITRE contribution (un- 
known) and about $6 million in NSF funds. 
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TICCIT, like PLATO, is a CAI system. In most ways it i 

similar to PLATO. There are two fundamental differences (as 
by MITRE) : ^ 



a. PLATO - to obtain low cost - requires a large number of 
participating terminals tied to a single large computer. 
It needs teleprocessing capability. TICCIT presumably 
achieves low cost with a smaller number of students - 12 8 
students simultaneously. It utilizes on-site terminals 
and needs no teleprocessing. 

b. PLATO has a plasma terminal display. It has audio random 
access add-on capability plus finger pointing plus slide 
projections. TICCIT uses a color TV display plus use of 
an alpha-numeric display. It includes slow motion and is 
supported by a bank of 2.0 video casse.tte players. TICCIT 
has computer controlled switching. It can deliver audio 
to 20 out of 128 terminals simultaneously. 

The TICCIT instructional strategy is to define a role, to pre- 
sent 20-30 examples and to include many practice problems.' Tests 
are given at the end of each lesson. There are 35-40 lessons per 
course, 6-8 major rules per lesson. Each lesson takes 1-11/2 
hours. A course is with 3 semester hours of credit. At the present 
time TICCIT has programmed about 70 lessons covering the first several 
college level math courses and about 70 lessons covering the first 
several college level English courses. 

The MITRE course material is being developed at Brigham Young 
University. MITRE has installed systems (free) at BYU, Northern 
Virginia Community College and Phoenix College. A system is 
scheduled for North Island, a Naval installation. 

Course development costs are estimated at $10, OOO/lesson for 
new material and $5, 000/lesson once the instructional strategy is 
determined. Estimated system costs (if purchased) is $750,000. 
over a 5 year period. Projected costs/student-contact-hour are 
about $1. The number of $l/s-c-h is derived by assuming 2,000 hours/ 
year of operation (50 weeks at 40 hours/week), and 100 terminals in 
use per hour (average). Therefore, in 5 years there are 5 x 2,000 
X 100 - 1 million terminal hours. If one increases the estimated 5 
year cost to $1M from $750K, one obtains $l/s-c-h. 

This projected cost of $l/s-c-h is an interesting number. Ob- 
viously it is very close to the PIATO projections. It Js also very 
close to the cost of conventional instruction. In both cases, it 
is arrived at by assuming a possible level of utilization and, 
that possible level, is used to project a cost equal to or less 
than conventional instruction. Projections of this kind must be 
utilized with great care. 

In the case of MITRE, for the college application, they admit 
that the TICCIT system will not save instructional costs. There- 
fore, TICCIT is a direct add-on, and at least represents a doubling 
of cost. It is easy to conclude, therefore, that TICCIT must either 
have a throughput double that of conventional instruction or must 
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significantly improve the quality of learning. Neither of these is 
claimed by MITRE. 

However, there is another aspect of TICCIT which utilizes 
cable TV to reach students where they live. With this approach, 
TICCIT is not in competition with on-campus costs and - if it can 
achieve reasonable cost and prove educationally viable - then it 
might be an important way in the future to reach people who can 
not or will not come to campus. TICCIT has essentially completed 
a large scale experiment in Reston, Virginia. It is now hoping to 
expand this experiment in Stockton, California where Continental 
Cable Co. has one of the most modern cable systems in the USA. 
Stockton has a good community cross-section for the experiment 
relative to Reston. It covers the entire economic spectrum. It 
has many different minority groups. In the proposed Stockton experi- 
ment, 1,000 homes would be involved. Up to 100 people could be 
served simultaneously on 15 different channels in six different 
areas. The cost of this experiment might be about $3,000,000. plus 
$500,000. per year for operations. 

The cable application of TICCIT utilizes a mixture of stills 
plus video tape. The basic concepts are the same as for the on- 
campus program. Each individual student participates over a cable 
channel with return capability. MITRE projects a 3 year cost of 
$4.5M for its Stockton experiment. It calculates a cost/s-c-h of 
$5 if 1,000 homes are served for 50 minutes/day for 2 1/2 years. 

One of the questions this approach raises relates to the cable 
company. The TICCIT system could simultaneously tie up 100 chan- 
nels. In Stockton, where they have 60 channels and can separate 
their system geographically into 6 areas to give the equivalent 360 
channels, the cable company may have no problem. But, by far, 
most cable systems are not that elaborate. 

In viewing the application of CAI to higher education from the 
prospective of mid-1974, it is clear that it is still highly experi- 
mental . Cost factors which might make it competitive with on-campus 
instruction are still largely projections. Whether it will be pos- 
sible to accrue net savings is conjectural. 

XIV - CONCLUSIONS 

A. Most universities that are operating ITV systems and most 
organizations participating in such systems appear to be pleased 
with their involvement and would recommend it to others, subject to 
certain qualifications. 

B. Only one university is at present fully recovering the in- 
cremental costs of its television delivery system. This favorable 
situation is the result of at least six factors: 

1. The university is located in the midst of an unusually 
^^jlarge number of high technology companies. 

2. Th£ system has been in operation for about five years 
ana has grown considerably since its inception. 
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3. In addition to engineering courses for credit leading to 
an MS degree, the ITV system offers an MBA degree pro- 
gram along with the Foundation course program for the MBA. 

4. Additional income is derived from regular credit courses 
by allowing industry employees n'^t seeking degrees to 
take the same courses at reduced fees. 

5. The television system provides a great diversity of non- 
credit courses outside of engineering that appeal to in- 
dustry* In some cases, companies have joined the system 
primarily because of the availability of these non- 
engineering continuing education courses, some of which 
are at the level of training. 

6. Effective use, with commensurate income, is made of the 
facilities, with programming on all 4 channels averaging 
approximately 8 hours per day, 5 days per week during 
the academic year and a significant summer schedule. 

C. It is possible to serve off-campus students by TV at costs 
lower than those taught on campus in the usual way. For state-sup- 
ported in^;titutions, even if all incremental TV related costs are 
not recovered, this fact may be sufficient justification for estab- 
lishment of a TV network. 

D. RF delivery systems, despite their higher capital costs, 
can be less costly than video tape delivery systems • As the number 
of pc.,.-ticipating locations, courses and students grows within a 
given geographic area reachable by an RF delivery system, the ad- 
vantage of "RF" over "video tape" grows. Conversely, if the n anber 
of participants are few, or as the geography to be covered expands, 
"video tape" can become less costly than "RF," Cost trade-off 
studies and risk analysis are essential precursors to embarking on 
an ITV system involvement. 

E. Significant benefits in energy consumption, environmental 
impact, safety and cost can be achieved by institutions utilizing 
television to "deliver" education to people instead of using auto- 
mobiles to deliver people to institutions. 

F. TV need not be viewed as an "educational technology." Rather, 
it can be viewed as a means of overcoming geography; of possibly avoid- 
ing the creation, at university or state expense, of costly new build- 
ings , classrooms and faculties . 

G. Universities considering establishment of an ITV system should 
carefully analyze the academic, technological and economic aspects of 
such an involvement before proceeding. The following considerations 
are relevant and important, 

1. What audience is to be served? In what academic disciplines? 
Is the objective to better serve part-time students seeking 
degrees; to expand enrollment of such students; to provide 
improved continuing education and retraining services; or 
simply to establish closer cooperation with the community, 
enabling for example, the sharing of seminar speakers? Is 
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an additional objective to reach other schools for the 
exchange of courses? Or is it the intention to develop a 
combination of such uses? 

VThere are the students located? Are they all local, or are 
they state-wide, nation-wide or even world-wide? 

What is the potential contribution of the foregoing applica- 
tions in producing income to offset the incremental cost 
associated with the television delivery system? What is 
the nature of the accounting that will be used? Can, for 
example, the tuition from students who would not have taken 
courses had television not been available be credited 
against operating expenses? Can it be credited to depart- 
ments or schools or will it revert to the general fund? 
If additional income is produced by allowing auditors and 
non-degree or non-registered students, or by collecting 
tuition surcharges, how will this money be distributed? 
Where are the incentives for the faculty? If there will 
be an initial operating deficit, how long is the univer- 
sity prepared to absorb it? Is the anticipated growth of 
the system realistic in terms of what it can offer poten- 
tial users? Will there be a television surcharge? How 
much will the traffic bear? 

If taking courses for credit over television costs the part- 
time student or his employer more than if he came to campus, 
are the university's offerings, as compared to those of 
competitive schools, in sufficient demand to sustain the 
additional cost? What are the reimbursement policies^ of 
organizations in the area? Will these organizations pay a 
television surcharge? If not, are the students prepared to 
pay as an off-set to the costs of driving and the time and 
effort saved? 

Are there enough potential participants to produce the level 
of credit and non-credit enrollments needed to sustain the 
system? Are the university's programs now servicing employ- 
ed students mainly during the day or in the evening? 
(Employers of part-time students who presently participate 
in day-time classes can better justify television cost sav- 
ings because of lost work time than can those of evening 
students . ) 

Has the university accurately determined clients needs for 
courses over television? What should be the mix of disci- 
plines, levels and of credit versus non-credit continuing 
education and training courses? 

What is the nauure of the industrial/government environment? 
— Are there urban concentrations or extended rural deploy- 
ment? What kind of system, video-tape or rf delivery, or 
both, appears better suited to the area? If an r£ delivery 
system is installed, might the interests and needs of com- 
panies beyond its range require supplemental video tape 
delivery? 
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8. Does it make sense to "go it alone" or attempt to service 
the need by an ITV consortium of institutions, will there 
be exchange of credit allowed? How will costs and income 
be shared? Who will manage and operate the system? 

9. For either a video tape or rf system, what will be the 
nature of the interaction? Whether it be by traveling ad- 
visors, telephone (live or delayed) or rf, what will be 
its need and acceptability and what will it cost? 

10. What is the attitude of the faculty toward television? 
Will they support it? Will they require additional recom- 
pense or reduced teaching loads? (If so, such costs must 
be factored in) . What are policies on taping, replaying 
of tapes and residuals? 

11. What are the prospects for making use of the system on 
weekends, between academic periods, and during the summer 
to increase income? What schools are potential users of 
the system? Where, when and how, will they be accommo- 
dated? 

12. Will there be any residence requirement, or can students 
earn a degree entirely by TV? 

13. Will television be used as a delivery system of on-campus 
classes or will there be TV production type costs in- 
volved? 

14. Will video taping for make-up and review be allowed at re- 
mote sites? Under what ground rules? 

15. How will the ITV system be financed? What are the risks? 
Where will the initial investment come from? 

The above conclusions will hopefully lead any institution con- 
templating involvement in ITV to do a very careful job of analysis 
and planning so that they are fully aware of the potential risks/ 
rewards inherent in such an activity. Enclosure 4 is included as 
it presents technical and cost information directly relating to such 
analysis . 

Not included in this report is information on a large niomber of 
institutions which offer, by broadcast TV, occasional courses for 
credit. Typical capital and operating costs of broadcast TV stations 
are included in Enclosure 4. Typifying systems of this type is the 
NYU "Sunrise" program and the San Francisco Bay Area Community Col- 
lege TV Consortium. Such systems were not included as they offer 
limited programming, do not offer access to complete degrees, have 
limited channel availability and have high cost. 
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STATE 
ARIZONA 



CALIFORNIA 



COLORADO 



FLORIDA 



NOTE: 



1. 
2. 
3- 



INSTITUTION 

University of Arizona 

Video tape system - 1 cIassroom/20 

courses/9 remote sites/300 total 

students/35 registered students. (In 

1973-74 will have 2 classrooms/22 

courses) 

University of California (Davis) 
Has 2 -way interactive TV (1 channel 
each way) by microwave with 1 remote 
location) plus 1 channel ITFS 

University of Southern California 
4 channel live ITFS system - 4 class- 
rooms/1 auditoritim/1 master control/ 
66 courses/176 students (12 receiving 
locations in 1973-74) 

Stanford University 

4 channel live ITFS system - 4 class- 
rooms /l auditorium/l master control/ 
214 courses/4,199 student course 
registrations (36 participating 
organizations in 1973-74) 

Colorado State University 
Video cassette system - 3 classrooms/ 
1 master control/93 courses/1,127 
student course registrations/34 
participating organizations 

University of Colorado 

Video tape system - 1 classroom - 

also 1 ITFS channel 

University of Florida 
The original GENESYS system linked 
Gainesville campus (by telephone com- 
pany microwave) with Daytona Beach, 
Orlando, Cape Kennedy, West Palm 
Beach and Boca Raton. Data made 
available is dated August 1971 and is 
no longer pertinent. Fall off in 
student participation and high fixed 
costs dictated a change in the utili- 
zation of Genesys 



TYPE OF SYSTEM 



Video tape 



Microwave/lTFS 



ITFS 



Microwave/lTFS 



Video tape 



Video tape/lTFS 



Microwave (Tele- 
phone Company) 



All data given are for the 1972-73 academic years 
All systems are primarily black and white, not color 
Most systems use overhead and rear cameras. Some use 
third camera to look at students. Some use only one 
camera. 
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UNIVERSITY ITV SYSTEMS FOR ENGINEERING AND BUSINESS 



TABLE 1 



STATE 



INSTITUTION 



TYPE OF SYSTEM 



ILLINOIS Bradley 

System primarily serves elementary 
schools- Has access to 1 UHF-TV 

channel, 4 ITFS channels, 1 FM sta- UHF/ITFS /Cable/ 

tion and accesses 1 CATV head-end FM 



INDIANA Indiana Higher Education Television 

System (IHETS) 

Services Ball State University^ 
Indiana State University, Indiana 
University and Purdue University, 
IHETS is state-wide system with tele 
phone company microwave backbone and 
several ITFS head-ends in different 
cities 

Purdue University 
Part of IHETS. 1 classroom/4 courses/ 
38 student course registrations/5 re- 
mote participating groups 

IOWA Iowa State University 

Video tape system, 3 classrooms/19 
remote locations/33 courses/309 stu- 
dent course registrations. State- 
wide service Video tape 



Microwave (Tele- 
phone Company) /ITFS 



MICHIGAN University of Michigan 

2 classrooms /2 telephone company micro- 
wave channels to Detroit, 2 ITFS chan- Microwave (Tele- 
nels in Detroit phone Company) /iTF 



MINNESOTA University of Minnesota 

2 classrooms/2 ITFS channels/1 master 
control/relays 90 miles to Rochester/ 
57 courses/470 student course regis- 
trations/8 remote locations ITFS 



NEW YORK Cornell University 

2 classrooms/3 remote locations/video 

cassette system Video tape 

Rochester Institute of Technology 
Video tape system. Single studio pro- 
duction/5 remote locations/205 student 
course registrations Video tape 

State University of New York at Buffalo 
1 classroom/1 ITFS channel/ties in with 
SUNY microwave network ITFS /Microwave 



OHIO Case Western Reserve 

2 classrooms/2 ITFS channels/7 remote 
sites/17 courses ITFS 
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STATE INSTITUTION 

OHIO Ohio State University 

1 telephone company microwave to 1 
location 

OKLAHOMA Oklahoma Higher Education TV System 

2 channels. Links University of 
Oklahoma, University of Tulsa, Okla- 
home State University and University 
of Oklahoma Medical School and in- 
dustry. 4 remote locations/72 
courses/microwave interconnects + 
ITFS in 3 locations. 

OREGON Oregon State University 

Offers a wide variety of courses, in- 
cluding some engineering and business 
over cable TV in Corvallis. In 1971, 
approximately 8 courses per period 
were offered by TV. 

PENNSYLVANIA University of Pennsylvania 

2 classrooms/2 ITFS channels/7 remote 
locations/367 student course registra- 
tions/15 courses 



TYPE OF SYSTEM 



Microwave (Tele- 
phone Company) 



Mic r owave / ITFS 



Cable TV 



ITFS 



RHODE ISLAND 



SOUTH 

CAROLINA 



TENNESSEE 



TEXAS 



ERLC 



University of Rhode Island 
1 classroom/1 microwave channel/1 re- 
mote location/9 courses/29 student 
course registrations 

University of South Carolina 
Video tape + ETV/15 remote sites/ll 
courses per semester/103 student 
course registrations per semester 

University of Tennessee 
Video tape system. 1 classroom/6 
remote locations/2 0 courses per 
quarter 

TAGER 

Interconnects 9 institutions: Austin 
College, Bishop College, Dallas Baptist 
College, SMU, TCU, Texas Wesleyan Col- 
lege, University of Texas at Dallas, 
University of Dallas, and Southwestern 
Medical School with 12 companies. Four 
studio classrooms at SMU and one each 
at TCU, TWC, UD, Bishop, DBC, UTD, 
SWMS and AC. Uses 6 channel microwave 
backbone with spurs, a total of 42 chan- 
nel hops. Has 4 ITFS channels in Dallas 
and 2 in Ft. Worth. Approximately 160 
courses per year. 1,695 student course 
registrations per year. 



Microwave 



VHF/video tape 



Video tape 



Microwave/ 
ITFS 



28 



STATE 



INSTITUTION 



TYPE OP SYSTEM 



VIRGINIA 



Virginia Polytechnic Institute and 
State University 

Will be offering courses over cable 
TV in the Fall, 1974 



Cable TV 



WEST 



VIRGINIA 



WISCONSIN 



University of West Virginia 

Video, tape system (Business school) - 

2 remote locations 

University of Wisconsin 

Just starting video tape programming 

1 classroom 



Video tape 



Video tape 
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ATTITUDES 

What is the view of top management towards 
participation in televised instruction? 
What is the view of the participating 
employees? 

What is the view of supervisors of parti- 
cipating employees? 

PARTICIPATION FACTORS 

Has participation helped in employee re- 
cruiting? 

Has participation helped in employee re- 
tention? 

Has participation helped in reaching 
senior people? 

Did you see television as a vehicle for 
increasing educational participation? 
Would you recommend participation in 
similar systems to other divisions of 
your organization? 

WORK COMMITMENTS 

Did you see television (video taped) as a 
means for overcoming the problems of 
missed classes due to work commitments? 
Do you allow students time-off during the 
work day for participation in educational 
programs? 

COURSE SELECTION PRIVILEGES 

Do you have or would you like Television 

course selection privileges? 

If you have such privileges, do you use 

them? 

TALKBACK 

How important is talkback? 

Give some indication as to utilization. 

Would you participate if it were not 

available? 

CREDIT, DEGREES. CERTIFICATES 

How important is credit? 

How important are degrees as goals? 

How important are "certificates of com- 
pletion?" 



Responses 


n 


o 
7i 


Uncertain 


Enthusiastic 


Favorable 1 


Good i 


Very Much , 


Somewhat 


Minimal ^ 
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THOUGHTS FROM INDUSTRY 

Following are representative thoughts from the industry question- 
naires. The conclusions are that instructional television systems are 
effective in providing quality education in a convenient, cost effective 
way. 

"Instructional television makes continuing education an integral part of 
the job environment." 

"More employoes are participating because of ease and convenience and 
participation would be no where near as high without ITV." 
"TV has enabled us to more directly relate continuing education to the 
job. It IS 3ustified on the basis of the need to combat technical ob- 
solescence . " 

•'TV cost is not significant in relation to minimization of 'hassle* in 
commuting for continuing education. TV reduces employee travel time and 
saves m man hours and lost productivity." 



INDUSTRY RESPONSES TO QUESTIONNAIRE 
TABLE 3 
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1967 - 1973 



Quarter 



Number of 
Courses 



Number of 
Locations 



Number of 

Students 

On-campus 



Number of 
Students 
Of f -campus 



Total/Yr. 

Off-campus 



Fall, 1967 
Winter, 1967 
Spring, 1968 



4 
9 
8 



7 
9 
9 



105 
132 
100 



189 
249 
206 



644 



Fall, 1968 
Winter, 1969 
Spring, 1969 



12 
,15 
13 



13 
14 
15 



283 
305 
314 



341 
320 
2 88 



949 



Fall, 1969 
Winter, 1970 
Spring, 1970 



15 
14 
14 



14 
14 
14 



209 
2 62 
162 



336 
295 
165 



796 



Fall, 1970 
Winter, 1971 
Spring, 1971 
Summer, 1971 



17 
20 
18 
6 



15 
19 
16 
6 



232 
289 
235 
67 



403 
316 
202 
51 



972 



Fall, 1971 

Winter, 1972 

Spring, 1972 

Svunmer, 1972 



22 
24 
23 
7 



23 
22 
20 
10 



410 
353 
331 
79 



351 
284 
2 53 
93 



976 



Fall, 1972 

Winter, 1973 

Spring, 1973 

Slimmer, 1973 



32 
30 
31 
17 



24 
28 
29 
16 



527* 
750 
367 
96 



426 
426 
275 
150 



1,277 



CSU SURGE 
PARTICIPATION SUMMARY 



TABLE 4 
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3 TV Cameras at $1,000. 
1 Sync generator 

1 Pan tilt contrpl unit 
5 TV monitors at> $160. 

2 Zoom lenses at $1,100. 

Instruction desk with control unit, split screen 

generator, and back pack play back recorder 
Electronic control, amplifiers, cables 

special room wiring 
Master Control panel with TV monitors, 

switching unit 
Studio classroom air conditioning and 

necessary remodeling 
Related laBor 

Total Cost 



$ 3,000. 
1,000. 
1,100. 

800. 
2,200. 

4,000. 

2,300. 

5,600. 

5,000. 
5,000 . 

$ 30,000 . 



STUDIO CLASSROOM AND MASTER CONTROL 
CAPITAL COSTS 

TABLE 5 -A 



1" VTR's (11) - $995. each 



1/2 " 
3/4" 



VTR's 
VCR's 



(17) - 
(10) - 



$700. each 
$1,400. each 



Sub-total 



Shelves and'^racks 

TV monitors (27) - $180, 

Custom switcher 

Cabinets 

Cables and carts 
Labor 



each 



$10,945. 
11,900, 
14,000 . 



$ 1,800. 
4,860, 
7,000, 
500, 
250, 
7,000, 



$36,845. 



Sub-total 



Total 



21,410 . 
$ 58,255 , 



RECORDING FACILITIES COSTS 
TABLE 5-B 

CSU SURGE COST DATA 
TABLE 5 
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Administrator, $24,000, 



Coordinator, $16,000. 



TV Engineer, $15,000, 



TV Technicians $10,800, 



Secretary, 



$ 5,300. 



1/10 time 
1/10 time 

1/2 time 
3/4 time 

1/5 time 
1/5 time 

2 full time 

3 full time 

1 full time 
1 1/2 full 
time 

3300 hrs. 
6000 hrs. 



Student Labor, at $2/hr. 



Travel and Telephone 



Supplies and Spare Parts 



Printing and Mailing Announcements 



1972-1973 
Level 
(110 Courses) 

$ 2,400. 
8,000. 
3,000. 
21, 600. 
5,300. 

6,600. 
3,000. 
8,000. 
3,000. 



$ 60,900 . 



Expanded 
Level 
(200 Courses) 



$ 2,400. 
12,000. 

3,000. 
32,200. 

8,000. 
12 ,000. 

3,000. 

11,700. 

3,800 . 
$88, 100. 



CSU SURGE 
BASE OPERATING COSTS 

TABLE 6 
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Dir. 
Inst. Cost 
Institution Sera Cr Hr 



California: 
Univ. Calif. 

Berkeley 
Univ. Calif. 

Los Angeles 
Calif. State 

Colleges 

Stanford 
Calif. Inst. 
Technology 

Other Institu- 
tions : 



$62 
$53 
$25-33 
$46 
$111 



Comments 



Range of 5 largest St, 
College Programs 



Quality 
Rating 



1 

2 

4. 

1 

1 



1972-1973 
Dir. Inst < 

Cost* 
Contact- 
hour 



$ 8.72 
7.49 
4.08 
6.47 
15.62 



Group 
I 



Group 
II 



Group 
III 



A 


$74 


Med. size private inst. 


1- 


10.41 


B 


$46 


Large midwest State Univ. 


1 


6.47 


C 


$52 


Large midwest State Univ. 


2 


7.32 


D 


$41 


Midwest private institution 


2 


5.77 


E 


$56 


State Univ. of small state 


3- 


7.88 


F 


$33 


Med. size private school 








in east 


3 


4.64 


G 


$31 


Eastern specialized insti- 








tution 


2 


4.36 


H 


$46 


State Univ. of med. size 








state 


3+ 


6.47 


I 


$44 


State Univ. of med. size 










state 


4 


6.19 


J 


$34 


Med. size tax-supported 








inst. 


4 


4.78 


K 


$32 


Med. size tax-supported 








city inst. 


4+ 


4.50 


L 


$43 


Med. size private univer- 








sity 


4 


6.05 


M 


$40 


Large tax-supported inst. 


4 


5.63 



Quality rating scale (based on Cartter ratings of graduate programs): 

1. In top 10-12 engineering schools. 

2. In top 2 5 engineering schools, but not in top 10-12. 

3. In top 40 engineering schools, but not in top 25. 

4. Below top 40 engineering schools. 

* These costs are estimated by ass\iming a 5%/year inflation for 7 years 
and dividing (sem cr hr) by 15 to obtain contact hours. (Factor used 
is 1.41) 
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TABLE 7 
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Video Tape Delivery System 
Number of Classrooms 



Video Cassette Player 

TV Set 

Cart 



$1,150. $2,300. $3,450. $4,600. 
290. 580. 870. 1,160. 

75. 150. 225. 300. 



Totals 



$ 1, 515 . $3.030. 



$ 6,060 . 



CSU SURGE PARTICIPATING FACILITIES COSTS 



TABLE 8 
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UNIVERSITY ITV SYSTEM CAPITAL BUDGET 







Number of 


ITPS Channels 






1 


2 


3 


4 




(dollars) 


(dollars ) 


(dollars) 


(dollars 


Consulting and legal 










tees 


20, 000 


20, 000 


20, 000 


20, 000 


Program management, de- 










sign engineering and 










drawings 


35 , 000 


35, 000 


35, 000 


35, 000 


instaiiation and rest 


44, 000 


57 , 000 


69, 000 


80, 000 


Studio classrooms 






ec^uipmen u 


o Q r\r\r\ 
I o , UOO 


46, 000 


69,000 


92 , 000 


ouuaio comiroi 


iy , 000 


37,000 


56, 000 


74, 000 


riasuer conuroi 


o, 000 


27 , 000 


46, 000 


49, 000 


RF transmission ecruiD— 










ment emergency power 


75,000 


88, 000 


102,000 


116,000 


Talkback receiving 










equipment 


26, 000 


27 , 000 


29, 000 


30, 000 


Spare parts 


6,000 


12,000 


18,000 


24, 000 


Test equipment 


15,000 


15,000 


15,000 


15, 000 


Room modifications 


20,000 


40, 000 


60,000 


80, 000 


Totals 


291, 000 


404,000 


519,000 


615, 000 


Minnesota Cost ~ 




Stanford Cost 


t 



CAPITAL COSTS 
TABLE lOA 



Staff $ 60,739 

Staff Benefits (0.17) 11,515 

Studio operators - 6,000 x 2,75 16,500 

Replacement parts 8,000 

Office overhead 9,889 

Pick-up and delivery 12 , 000 



Total $118,643 

For Stanford Courses Only 

118, .643 - 1,950 (ACE) x 2,75 ^ $113,280 
where 1,950 x 2,7 5 represents incremental ACE 
related operator costs 



OPERATING COSTS 
TABLE lOB 
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, STANFORD COST DATA 
TABLE 10 



Source of Funds 

HCP Tuition (TV only) 

HCP Matching Fee (TV 
only) 

HCP TV Surcharge 

NRO TV Fees 

Auditor TV Fees 

ACE 

NOTE: 

1. Of the above funds, the following are clearly identifiable as 
being incremental as the result of the ITV Network: 

99,301 + 13,250 + 25,169 = $137,720 

2. The sum of 94,440 + 78,700 = $173,140 is 60% of total HCP income. 
The estimated portion of total HCP income allocable to students 
who would not hava participated without TV is: 

^"^q;^"^" = 0.45 = $129,855 



Allocation of Funds 
To TV Network To Departments To University 



31,480 
5,300 13,250 



78,700^2) 
(1) 



94,440 



25,'156 25, 169(1) 

37.365 - - 

99,301 ^^^ 117,119 94,440 ^^^ 



STANFORD COST RECOVERY BREAKDOWN 
1972-1973 

TABLE 11 PQ'-^ 



m-5'? 



RF Delivery System 



Number of Classrooms 



TV Set $ 290 $ 580 $ 870 $1,160 

Cart 75 150 225 300 

Antenna, mast, down-converter, 
power supply, cabling, in- 
stallation, checkout 1, 868 2 ,298 2,728 3, 158 



Totals $ 2,233 $ 3,028 $ 3,823 $ 4, 618 



STANFORD PARTICIPATING FACILITIES COSTS 
(at given geographic location) 

TABLE 12 
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Basic Unit Costs and Unit Factors 



(1) Unit costs, 1 studio classroom where this is remodeling $50,000 
of existing space 

(a) Initial outlay 

(b) Amortized cost per year' 

assuming 7 year life and 7% annual inflation 

(2) Unit cost, 1 four channel 2*5 GHz transmitter (no tower) 

(a) Initial outlay 

(b) Amortized cost per year; 

assuming 7 year life and 1% annual inflation 

(3) Unit cost, one 12 GHz channel hop; a single one-way video, 
two-way audio channel between two line of sight points 

(a) Initial outlay 

(b) Amortized cost per year 

(4) Unit remodeling cost, 1 average receiving classroom; these 
may range from 60 seats to as few as 4; costs are $12 0 per 
seat, plus monitors ($500 ea), talk-back telephones and 
wiring, carpeting, drapes and special lighting 

(a) Initial cost - average classroom 

(b) Amortized cost per year (10 years) 

(5) Instructional cost per course; direct cost of instructor 
salaries assuming $25,000 (including fringes) for an 
average salary to each 10 courses over 2 semesters plus 
Slimmer school 



(6) Studio Operating cost/course - ^ 

(7) Networ.. operating and managemeni^^cQsts per course (includ- 
ing couriers) 

(8) Maximiom number of courses per channel; assuming operation 
from 8:00 AM to 9:30 PM with all classes being 3 semester 
hours : 

Total possible (full year) = 58 
for maintenance, etc. = ^ 

Total usable = 50 

(9) Maximum practical enrollment per course; past experience 
indicates that a total course enrollment (in studio and on 
network) of 100 is about the upper limit if talk-back is 
to be a feature 

(10) Probable maximum average enrollment/course; based upon wide 
variety of demands and interest (split roughly equally 
between in studio and on network) 

(11) Enrollment will generally split approximately as 55% on 
campus (in studio) and 45% remote 

(12) Unit annual costs to maintain receiving equipment: 

(a) For each 12 GHz channel incoming to user 

(b) For each 2.5 GHz channel incoming to user 



TAGER COST DATA 
TABLE 13 
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Summary of Retention, 1956-64 

(By Semester and Trimester) 

(Revised to include TV-in-class and handicapped students) 
% of original enrollment completing the semester's or trimester's work 



:nroilmont 

vctcniion 

Vruni rcicniion of original enrollment. 

uuotimint 

cu'itiion 

c'r((.n( rc(cn(ion of original enrollment. 

nrollrncnt 

I'Uniion 

muii rcicncion of original enrollment. 

rollmi-ni 

i-uniion 

rccni retention of original enrollment. 

rotlfiuni 

i^nuon 

rtdti retention of original enrollment. 

ntilmont 

t( ntion 

rccnt retention of original enrollment. 



FALL 1956 


SPRING 1957 


FALL 1957 


SPRING 1958 


2773 




1619 


2902 


19^7 


1682 




1148 


1760 


1460 


61 




71 


61 


75 


FALL 1958 


SPRING 1959 


FALL 1959 


SPKINO VM) 


2743 




1950 


2374 


21 \^ 


1893 




1326 


1662 


1412 


69 




68 


70 


66 


FALL 


1960 


SPRiNG 


1961 


SUMMHR 1961 


CCJC 


CTC 


CCJC 


CTC 




2902 


259 


2976 


659 




2002 


219 


2202 


555 


296 


69 


84 


74 


84 


6^ 


FALL 


1961 


SPRING 


1962 


SUMMhR 1962 


CCJC 


CTC-N 


CCJC 


CTC-N 


CCJC ^v- CTC-N 


4197 


524 


3786 


642 


547 


2853 


462 


3029 


475 


4W 


68 


88 


80 


74 


80 


FALL 


1962 


WINTER TRI, 1963 


SPRING TRL 196^ 


CCJC 


CTC-N 


CCJC 


CTGN 


CCJC crc-N 


3557 


496 


238B 


800 


659 219 


2541 


380 


1755 


627 


477 186 


71 


77 


7^ 


78 


72 85 


FALL TRI. 1963 


WINTER TRI. 1964 




CCJC 


CTC.N & S CCJC 


CTC-N & S 




3647 


560 


2982 


782 




2397 


461 


2231 


681 




66 


82 


75 


87 
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OREGON STATE UNIVERSITY ENROLLMENTS IN TELEVISED 
COURSES, ACADEMIC YEARS 1957-1970 



Student 

Television Facilities • Enrollment 



1957-1958 


KOAC-TV 


J J *t 


1958-1959 


KOAC-TV 


787 


1959-1960 


KOAC-TV 


1 265 


1960-1961 


KOAC-TV 


2,4A0 


1961-1962 


KOAC-TV 


4,319 


1962-1963 


KOAC-TV 


4,095 


1963-1964 


f 

KOAC-TV 


4,256 


1964-1965 


Limited closed-circuit plus KOAC-TV 


5,186 


1965-1966 


Limited closed-circuit plus KOAC-TV 


6,479 


1966-1967 


Completed closed-circuit facilities 


7,549 


1967-1968 


Closed-circuit 


8,300 


1968-1969 


Closed-circuit 


8,400 


1969-1970 


Closed-circuit 


8,500 



TABLE 15 
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Subsystem 

Central computer 
facility 

Computer systems 
software 

Student console 

Central management 
services 

Communications 
channels + 



Total 
annual cost (rental 

or amortization 
over 5-year period) 
(dollars) 



900,000 
100,000 



240,000 



Annual 
cost per student 
station (rental 
or amortization 
over 5-year period) 
(dollars) 



220 
25 

360-1,000 
60 
18-50 



Cost 
per student 
contact hour* 
(dollars) 



0.11 

0.01 
0.18-0.50 

0.03 

0.01-0.03 



Total operational costs per student-contact hour 0.34-0.68 



* Annual use per student, 2000 hours (45 weeks at 44 hours per week); maxi- 
mum number of student stations, 4096; total annual use (4096 stations), 
8.2 million student-contact hours. + For telephone connections on a given 
campus, contingent property-line costs are about $1.50 per month per 
terminal (1 cent per student-contact hour). For student stations at a 
distance, communications would be transmitted by means of time-multi- 
plexed television channels for groups of 1000 student stations per chan- 
nel. At a distance of 150 miles this would cost an additional 2 cents 
per student-contact hour. 
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FULLY'SWITCHED MULTIPOINT VIDEO NETWORK 
OF THE INDIANA HIGHER EDUCATION TELECOMMUNICATIONS SYSTEMS 



PURDUE 
HAMMOND 



I U 

SOUTH BEND 




8SU 
MUNCIE 



NEW 
•ALBANY 



300 



Dl^Sk SUVON STATE UNIVERSITY VOICE NETWORK 



1972 



PURDUE 
CAtUMET 
HAMMOND 



fiVT MICHIGAN CITY 
PURDUE U 
^NK)RTH CENTRAL 
(WESTVILLE) 



SOUTH BEND 
IVT 



I U P.U. 
FT WAYNE i 
IVT 



rau. 




I U PU I 
38TH STREET 
IVT CENTRAL 
HQ 86TH street! 



I UE 
RICHMOND 



VT 

COLUMBUS 



I.U.S.E. 



ALBANY, 



[IVT 
' EVANSVILLE 
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^INDICATES A UNIVERSITY CENTREX OR P8X 
HB INDICATES AN OFF-PREMISE EXTENSION 

IVT INDICATES VOCATIONAL TECHNICAL COLLEGE REGIONAL CENTER 
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Graph Showing Relative Costs of TV and 
Conventional Instruction Per Full-Time Equivalent 
Student Per Year (30 credit hours) from 1956 to 1964 
1900 j 1 1 1 , r 1 



800 



700 



600 



500 




400 



300 > 1 '—^ 1 1 1 1 1 

1956- 1957- 1958- 1959- 1960- 1961- 1962- 1963- 
57 58 59 60 61 62 65* 64 

Key: Continuous line represents costs of TV instruction 

Broken line represents costs of conventional instruction 

•Temporary rise in TV costs between 1962 and 1963 is result of following 
factors: a) introduaioo of trimester organisation with substantial increase 
in teacher salaries; b) increase in studio charges; c) decrease in Winter 
Trimester enrollment because of loss of in-class and concurrent TV stu- 
dents during period of tnuuition from semester to trimester organization. 
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Figure 4: State of Oklahoma Systam 

ORIGINAL 

1. University of Oklahoma-Normao 

2. Oklahoma Medical School-Oklahoma City 

3. Oklahoma State Untver «ty-Stiilwater 

4. University of Tulsa-Tulsa 

5. Bartlesvitle 

6. PoncaCity 

7. Enid 

8. Muskogee 




9. Duncan 

10. Ardmore 

TO BE ADDED (FALL. 1972) 

11. Oscar Rose Jr. College-Midwest City 

12. Central State University-Edmond 

13. Northeastern University-Tahlequah 

14. Lawton 

15. Altus Air Force Base 
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CITY COLLKGES OF CHICAGO 

» 

TV COLLEGE FACT SHEET, 1956-71 

THE TV COLLEGE RECORD: 

— Almost 145,000 individuals in almost 215,000 course registrut j.on 
roughly 1.5 course registrations per individual. 

— Almost 80,000 students enrolled in almost 115,000 courses for 
credit 

— Almost 70,000 students enrolled in almost 100,000 courses not 
for credit. 

—An "unseen audience" soaring from lO,000 viewers per teloc^ist 
in Fall 1956 to ov^ 280,000 viewers per telecourse in 1971. 

— On the air an average of 26 hours weekly — double the telecaiit 
time of Fall 1956. 

— The proportion of courses with occupational and career 
orientation increased since 1968. 

—The retention percentage (number of students who complete a 

ZCT^.CZ*' CIT ^ :2 r ^ -* — ^4 -1- _ • . 1 ... - n rw/\A 



— About 80 different" college courses offered for credit, plus 
5 courses telecast not for credit. (Many of the credit courses 
repeated in subsequent semesters, raising the total course 
offerings 60 228.) 

Special non-credit vocational guidance series — "Start Your 
Tomorrow Today "--produced with a grant from the State of 
Illinois. Board of Vocational Education. 

—Special non-credit series, "The American Community College," 
produced with a grant from the U. S. Office of Education. 

—Special non-credit color series, "Man and His Art," filmed 
m Art Institute of Chicago, with grants from National 
Endowment for the Humanities and Field Foundation of Illinois. 

Air Force servicemen now enrolled in televised Data Processing 
course in Germany. 

About 350 students already awarded the Associate in Arts degree 
(60 hours of college work of "C" or better average) entirely 
by TV. a / jf 

—Approximately 2150 students graduated with the AA degree who 
^ took, on an average, one semester of their work by TV. 
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—Concurrent registrations (students taking TV and on-campus 
classes in the same semester) growing from 3% in Fall 1956 
to 20% today. 

♦ 

—Approximately 40% of TV students with plans to teach. 

— Eight Years of TV College; A Fourth Repo rt still available 
from tl^e TV College office. 

—TV College; A Fi fth Report now in the process of preparation 

—TV College producti9n moving entirely to color in Spring 
X 9 7 2 • 

TV College, a service of the Learning Resources Laboratory 
of the City Colleges of Chicago. 

FOR MORE DETAILED INFORMATION, CONTACT THE TV COLLEGE OFFICE AT 

sioo h'or.Ti: en, louic avenui:, ciiicacc, illi:;cic ccc:s 



ERIC 



Dl-71 



ENCLOSURE 2 



30/ 



Dl-73 



A PERSPECTIVE ON CABLE TELEVISION AND THE UNIVERSITY 

by 

Albert J, Morris 

The recent conference. Cable Television and the University, covered 
a wide range of topics and issues. This perspective supplements 
and clarifies some key points relating to the conference. 



What is Television (TV)? 

This seems an absurd question. However, that TV can be 
two fundamentally different things is often not understood. On 
one hand, TV is used as an educational tool, on the other it is 
used as an educational delivery system. 

To most educators TV is an educational tool, used to 
enhance, supplement, clarify or make 'more interesting the educational 
process. Of the enormous sums spent by the government and founda- 
tions on TV, most has been spent in these ways. One end of the 
spectrum of svich use is "Sesame Street." While we have learned that 
TV is as effective as face-face instruction, we haven't learned much 
more than that. Even so, some educators still do not believe this 
while some think TV is better. Many who have tried it hate it 
while others love it. Some are indifferent. The uninitiated can 
find reports supporting any position that they may choose to believe 
in. 

TV, as an educational delivery system, is a mechanism for 
overcoming geography. It is a means of transmitting the educational 
process to students in remote locations, either live or by video- 
tape (cassette). When TV is used as a delivery system, the system 
can take many forms. 1 Signals can be: transmitted over wiire 
(telephone lines or cable TV) 7 broadcast (UHF or VHF TV, ITE5»or 
satellites); sent over-the-air point -point (microwave) ; or recorded 
(videotape, cassette or disc) or delivered mechanically. All such 
delivery systems are being used. 

Televising on-going classroom instruction is widespread. 2 
Reported results are uniformly excellent . 3^ ^ This approach is 
predicated on the following philosophy: "if it is good enough for 
the regular on-campus students, it should be good enough for students 
remote from campus who can participate at great convenience and who 
may not be able to participate in any other way." 
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What is Talk-back Television? 

TV is now often used for instruction with audio (rarely 
video) feedback from students to the instructor, either in real 
time or delayed in time. Although some studies have concluded that 
talk -back is deleterious to the learning process, most studies have 
reported that learning with talk-back is "not significantly differ- 
ent" than without talk-back. None of the studies cited during the 
conference incorporated information from major TV operating systems2 
reaching students off-campus. 

Although the research implies that talk-back adds nothing 
to the learning process, few educators will embark on using TV for 
higher education without some form of interaction. Remote students 
do not wish to be treated as second-class citizens. Nevertheless, 
interaction does not have to be in real time nor need it be with 
the primary instructor. It need not even involve audio or video 
talk-back. For example, a "sampled response" system from a student 
terminal is a form of interaction between instructor and student. 

Interaction is possible in many modes. It is not neces- 
sary that it be on-campus. It could be by phone, or at other 
schools or meeting places or by audio cassette. Interaction need 
not be with the regular course instructor. Even on campus, many 
"sections'* are led by teaching assistants. Qualified people to 
lead the interaction process exist all over. Finally, perhaps the 
best interaction is that provided by fellow students and that can 
easily be built into any educational system designed for truly 
remote students. 



What is Cable TV? 

What is cable TV and what distinguishes it from broad- 
cast-TV? For the university, cable TV is no different from broad- 
cast TV except in potential availability of multiple channels with 
low cost of access and the potential of two-way communication, 
Delivexry of the TV message by cable rather than over-the-air is 
inconsequential. What is important is that with standard TV sets^ 
both cable TV and broadcast TV can reach into every home in the 
area of coverage. This distinguishes both cable TV and broadcast 
TV from ITFS, satellites and microwave TV, which require expensive 
additional antennas and receiving equipment. It also distinguishes 
cable TV from video recording which requires expensive players and 
software. 

The impact of two-way cable TV communications on the 
university in the next few years is likely to be negligible, but 
availability of a low cost, high capacity pipeline into the home 
for television communications can have significance. 
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Interaction via Two-Way Cable TV 

^Is this important to the university? Except for research, 
universities should forget it for now and for several years to come 
as a vehicle for normal student-student or student-instructor inter- 
action. The possible use of cable TV for intere:onnect ion between 
institutional locations for program sharing is a much more real 
near term possibility, 

A cable TV system does not include the complex switching 
capability of the telephone network. Nevertheless, it would be 
possible for all students to access the originating cable TV studio 
which could then distribute the talk -back to all participants. 
However, this is only useful in a live class with a live instructor. 
The probability is high that little cable TV will involve this mode. 

What is more likely, is the offering of live classes to 
large groups of students whose learning is sampled by questipns 
from the instructors with coded responses by students. This repre- 
sents an interesting and innovative mode of teaching and will be 
subject to much future experimentation and evaluation. For 
universities which want to accomplish significant things now, the 
normal form of student-teacher interaction does not appear likely 
over the cable. 

On-Campus vs. Off-Campus Students 

There is a fundamental difference between on-campus and 
off-campus students. The bulk of educational research on "learning 
by TV," yhe attitude of TV students," or "the use of talk-back in 
TV learning," has focussed on on-campus TV students. However, for 
over a decade, major U. S. universities have been servicing off- 
campus students by TV with interaction and have reported uniformly 
excellent results. Unfortunately, none of these systems are included 
in studies by the "educational researchers." 

The reasons for the positive reaction of off-campus TV 
students are uncertain, but include "greater maturity, " "ease and 
convenience," "can get material no other way," as determining 
factors. Cable TV students are "off-campus" students. It can be 
expected that they will do as well and will react as positively »*'tb 
sharing on-campus instructors by TV as their counterparts in other - 
forms of TV systems. 



The Economics of Televised Instruction 

Estimates of the cost of TV instruction range from $20/ 
hour at Stanford University to $1, 000/minute for "Zoom." This 
ratio of 3000:1 in cost should be presented in som^ perspective to 
interested universities. The Stanford ITV Network is the mosjb 
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cost-effective ITV system in operation.^ Because Stanford is a 
major university with considerable academic prestige, the following 
data are presented as a measure of what can be achieved if the "TV 
educational delivery system" is properly designed and administered: 

In 1972-73, the Stanford ITV Network offered 214 courses 
to 4,129 students representing over 6000 hours of TV progreutuning 

(about 120,000 student-contact-hours) at an operating cost of 
$120, 000/year. This cost includes all operation, maintenance and 
administration, but does not include faculty or space costs which 
already exist* The incremental cost of TV was $20 per TV hour 

($1 per student-contact-hour) . Amortizing TV capital costs would 
add $10 per TV hour ($0.50 per student-contact-hour). These numbers 
represent, in 1974, the minimum cost of producing high technical 
quality black and white live TV programs in the mode of sharing 
on-campus instruction with off-campus, students. 

Compare the above nximbers with the cost quoted for "Zoom" 
of $l,000/minute. This level of cost is associated with TV educa- 
tional programming designed to be competitive in interest and 
entertainment to what viewers see on broadcast TV. If higher i 
education by TV needs to entertain, the costs it infers are 
enormous and untenable. Were Stanford to broadcast 6,000 hours 
at "Zoom" cost, the annual operating cost increases from $120,000 
to $360,000,000. To achieve a cost of $1 per student-contact-hour, 
the average number of students per class must increase from 20 to 
60,000. Can any university anticipate an average course population 
of 60,000? 

The higher education market is relatively small per course. 
In 1969-70 Oregon State University averaged 350 students per TV 
course over cable TV. Their total participation numbers grew from 
554 in 1957-58 to 8,500 in 1969-70. These numbers represent a more 
realistic expectation of student population in higher education 
courses. 

One must conclude that any university embarking on the 
use of TV in a major way, as a vehicle to reach off-campus students, 
cannot realistically expect to do so and be economically viable 
unless they share on-campus instruction and do not make a production 
out of every course. 

Some further economic facts might be pertinent. The 
electronics in a first class on-campus studio classroom can be 
purchased for about $45,000, see Figures 1 and 2. Room modification 
costs add between $10,000 - $2 5,000. It is possible therefor for 
a university to contemplate that by a capital expenditure ranging 
between $50,000 - $100,000 and an annual operating cost of about 
$30,000, it can offer 1520 hours of instruction to cable TV systems du- 
ring a 38 week academic year. 
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Must a University be Located in a Cable System Area? 

A university need not be located in a cable TV area to 
effectively utilize cable TV. If a university were in a cable TV 
area, what might it do? Basically, the only rational requirement 
for "live" local programming is university sports. Even this is 
questionable because of probable loss of paid attendance. There 
are two other university "products" which might be used to service 
a cable TV system: regular classroom instruction and special events. 
Even in the case of Oregon State University, which works with a 
cable TV company in the same town (Corvallis, Oregon), the courses 
are taped (not live) and are repeated at least twice per day. Once 
a program is taped, whether it is played on local broadcast TV, a 
local cable TV system, or a system anywhere else is immaterial as 
it pertains to the transmission of program content. The primary 
differences imposed by geopraphy are an the mechanisms used to 
achieve interaction and questions of administration. 

Where a university is in relation to a cable TV system 
is not important. What is important -is for it to decide "what" 
game to play and "where" to play it. Geography imposes no real 
limitations . 



Cable Company - University Interaction 

Cable companies, almost without exception, are hurting 
financially. Universities can no longer look forward to "freebies." 
If, in the future, the recommendations of the Office of Telecommun- 
ications Policy are implemented, cable TV will gain common-carrier 
status which would mean every organization would pay for cable 
access. However, FCC rules now in effect (since March 31, 1972), 
require that all new cable TV systems in the 100 largest TV markets 
must have: 

at least a 2 0-channel capacity; 

- one channel reserved for non-broadcast use for each 
broadcast signal carried; 

three free channels - one for education use, one for 
municipal government and one for public access; 
additional channels available for lease; 

- a built-in two-way capacity, although actual two-way 
service is not now required. 

What does this mean to the university? Today cable TV 
systems, without exception, need more programming. Further, many 
cable TV systems have -a significant number of unused channels 
available (in addition to dedicated educational channels) • Also, 
if one believes many surveys, a large number of people, perhaps 
50%^ would pay for educational programming. 
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The combination of the above should flash '^go** signals 
if, but only if, the educational system takes into account all of 
the following: 

- Student interests, motivations, desire for reward and 
recognition and ability to pay. 

- Academic recognition and financial reward of faculty 
participants. 

- Maintenance of on-campus academic standards and full 
control of academic quality by the regular faculty. 

- A potential for significant income for the institution 
with little or no financial risk, 

- The prospect for significant financial gain for the 
cable TV company* 

Cable TV companies will give universities free access to 
TV channels under the right conditions. Availability of free access 
relates simply to the prospect of cable TV companies deriving income 
by providing such access. Such income may be derived from: 

a. Offering a significant increase in highly valued pro- 
gramming which should bring in new subscribers at no 
increase in capital investment. 

b. Charging more to existing subscribers for the privilege 
of viewing the educational programming (either by 
special converters or encoding) . 

c. Receiving a portion of the fees paid by students on 
the cable TV system. 

In turn, the university might share in incremental income 
from subscribers who pay extra for the educational service. The 
university will also receive tuition and fee income. 

The ingredients of a viable academic and economic educa- 
tional system utilizing cable TV are all there. What's more - a 
"game" plan is available and has already been proposed in California. 
The faculty remains the key. However, it has been amply demonstrated 
that if one pays proper attention to their "care and feeding", their 
full cooperation is available. 



The Need for Channel Capacity 

Low cost of access to cable TV channels is significant 
only if the programming is extensive. If all that is offered over 
TV is the typical one or two courses per academic period, then low 
cost access is unimportant. However, low cost access, combined with 
mjaltiple channel availability and extensive prograituning makes the 
difference. Suppose a university desired to offer a complete upper 
division (2-year) program leading to an AB degree, by sharing on- 
campus instruction with cable TV students? Typically, this requires 
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completion of 900 hours of classroom instruction. Suppose^ in 
order to build diversity into the program, the university offers 
1800 hours of instruction. If such programming was offered twice 
per day and twice per year, 7,200 hours of TV time per year would 
be required- Such programming if run from 8 a.m.^ to 1*0 p.m., 7 
days per week, 50 weeks per year would utilize 4,900 hours of 
channel time. Clearly, the university would need at least two 
channels. With multiple degree programs, it is easy to envisage 
a need for 4 channels. 



What Cannot Be Taught By TV? 

Except for those subjects ^ich require "hands-on" exper 
ience, the evidence is that most things can be taught by TV, 
especially when supplemented with interaction at appropriate times 
and places. The key is not to rely on TV exclusively as the 
communications medium. If the educational system design is 
.comprehensive, TV can play a major role, but not the total role. 



Conclusion 

Cable TV can have a large impact on any institution's 
plans for TV and establishing an "extended university". To make 
such plans, without at least considering in detail the cable TV 
option, simply makes no sense in the decade ahead. Perhaps most 
pertinent, it is possible to accrue a net surplus of income from 
a cable TV involvement. What is needed first is an "educational 
system design," one which covers all bases and which includes a 
"risk-reward analysis" before one penny is spent on hardware. 
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Sylvania Electronic Blackboard 
Requires 3 kHz Std. Tel. line 

Transmitter - x-y writing system with roll up pad - generates 
FM signals . ^ 

Receiver - CRT viewed by CCTV camera - camera fe%da TV sets 

Costs: Transmitter, $2,500. 

Receiver 3,500. 

Instructor Audio 600. 

Classroom Audio 489. 

Victor - Victor Electrowriter Remote Blackboard 
Requires 3 kHz Std. Tel. line 

Transmitter - x-y writing system with roll up pad - generates 
PM signals 

Receiver - similar pen with transparent acetate paper and trans- 
parency projector 

Produces hard copy: . m Prices 

Costs: Transmitter .$ 735. | i,ooo. 

Receiver 910. 1,270. 

Projector 595, 

Installations - 
Sylvania - 

Texas A & M - 15 school districts 

University of Illinois/Urbana - 

6 cities/6 companies/remote campus (engineering) 
Alabama Polytechnic Institute - 

Engineering from Auburn 250 miles to NASA Space Center in 
Huntsville - 

2 way graphics 

Associat ed Christian Colleges of Oregon - 

3 colleges - George Pox, Cascade and Warren Pacific - 
2 way audio and 2 way graphics 

University of Missouri - 

2 way to Mineral Area College - 85 miles 

continued 
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i niitallations - continued 

Orocon State University - 

Corvallis to Bonneville Power/ 80 miles to Tektronics and 
Div. of Cont* Education in Portland 

University of Wyoming 

Univ. to schools (6) in-service teacher training. 

University of Wisconsin - 

Home Gcon. from Madison to Milwaukee Ext. Center 

Wisconsin State University - 

In-service teacher training - 4 school districts. 

New Mexico State University - 

2 30 miles to White Sands Missile Range and Western New 
Mexico University in Silver City. 

University of New Mexico - 

Eng. from Albuquerque to Holloman A.F* Base in Alamogordo 
165 miles • 

Michigan State - 

Eng. from E. Lansing 90 miles to Lear Siegler in Grand 
Rapids also Ext. Div. in Grand Rapids. 

University of Tennessee 
Georgia Tech. 
Texas A. & M. 

Katherine Spaulding College 

Nazareth College 

Stephens College 

Bishops College 

Central Methodist College 

Fisk University 

Grconbling College 

Kansas Wesleyan University 

Langs ton University 

Morehouse College 

Southern University 

Tougaloo College 

Drexel Lord Institute 

Rhode Island College 

State College of Iowa 

Northern Illinois University 3 18 
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Abatract - An ovarviaw of tachnical and aconomic factors which 
naad to ba contidarad in univartity ITV systems is prasantad. Cost 
data ara prasantad which should ba usaful in planning and daciston 
making Tha data can ba axtrapolatad for at laast thraa to fiva yaars 
by adding about fiva parcant per year to alt costs 

BY THE END OF the I970.S almost every major insli- 
i lulion of higher eduealion in the United States will 
be linked with other teaehing mstitutions and with a 
surrounding community of scholars by live interactive 
television. Furthermore* a significant number of such sys- 
tems will be statewide, not just local area line-of-sight ITV 
systems. In at least a dozen states local area ITV systems 
will be supplemented with video tape systems which include 
delayed "talkback" from remote students to on-campus in- 
structors in real time. 

Three major university instructional television networks 
m Florida (GENESYS) [I ]. Texas iTAGER) [2], and Cali- 
fornia (STANFORD) [3], relying exclusively on live inter- 
atiivc television, have been in successful operation for a 
number of years Smaller scale versions of similar systems 
have reported excellent results in Minnesota (4), Wisconsin 
l>l Ohio State 16], Rhode Island [7]. and Michigan [8]. 
More recentl>, in Colorado (9), Tennessee (l()|, and Iowa 
1 1 1 video tape systems have been operating with consider- 
able success A recent paper [12] presented ai WESCON 
l%9, summarizes related activities during the past decade 
and projects probable activities during the decade of the 
1970s. An earlier paper (13] outlines the conceptual design 
of university ITV networks and creates part ol the founda- 
tion on which universities can arrive at a rational decision 
relative to participation in similar activities 

This paper will describe typical methods of linking teach- 
ing institutions with off-campus students. In discussing 
ITV systems the paper is concerned primarily with trans- 
mission methods. A fundamental assumption is made that 
the on-campus environment will be studio classrooms 
similar to those used in the GHNESYS, TAGER, and 
Stanford ITV networks To get a broad base of support 
from the faculty* a classroom rather than a studio environ- 
ment has proven to be essential. 

\tiiiuiN\ npi liViiuU (Ktobor X l**''0 u\im\I Kiiuur\ 1 ^ l^ri. ami 
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There are a multitude of transmission means of linking 
institutions with oflT-campus students. They fall into two 
general categories, area coverage systems and point-to- 
point systems. Area coverage systems include VWh VW 
broadcast TV, CATV, Instructional Television l-ixcd 
Service (ITFS), video tape, and satellites. Point-to-poini 
systems include common carrier, private microwave, II I S, 
and cable. All of these will be discussed, hxamplcs will be 
presented of several large .scale television systems together 
with capital and operating cost data. Talkback is presented 
as a separate topic. 

Ariia Covkragh ITV Sy,s 11 ms 

VHF/UHF 

The earliest area coverage systems for educational pur- 
poses use standard VHF/UHF TV transmission. These 
systems broadcast from an omnidirectional antenna and 
reach all standard TV receivers over a broad area. This 
mode of transmission reaches thousands of students with 
one-way TV, Talkback is impractical because of the large 
number of students in any one class. VHF/UHF systems 
will generally not be useful for university ITV ,systems. 
Channel allocations are restricted and are not available lor 
servicing a small group as opposed to the general public. 
Capital and operating costs [14] are relatively high. Capital 
costs range between 5250 000 to over $1 000 000. Annual 
operating costs per channel range from about SI 20 000 for 
a minimum operation to over $400 000 for a professional 
operation. 

CAW 

In analyzing the potential role of CATV it must be under- 
stood that a CATV system replaces only the radiation por- 
tion of a television system. The TV signal is transmitted by 
wire to multiple users rather than being picked up directly 
by their TV sets. In a university ITV system half of the sys- 
tem capital costs are represented by studio chussroom, studio 
control room, and master control room facilities. The other 
half of the costs are allocatable to the transmission sy,stem. 

In a given geographic area the ITV network will cover 
many cities. Some of these cities may have CATV systems, 
and some may not. In almost every case each cit> makes its 
own arrangement lor a (*ATV system. Often, in contiguous 
towns, dilVeient C*AFV systems companies are involved 
1 his means that, with a high probability, a university ITV 
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lABLF: I 

Cost oi Recuvinc; and Talkback EQUiPMENf 
Four Classr(x)m -Four Channlk 



Mead end receiving cqiiipmcni 

TV receiver or monitor wiih connection, 
mount, etc 

Time share talkback with antenna, trans- 
mitter, and matching ^ablc 

l-ngmecring. installation, and installa- 
tion superviMoi) 

Total purchase price 

CATV rental price 

Monlhl) co\l lor IO«year equipment 
lease (intludcv intereM charges) 



ITFS 
Transmission 
(dollars) 

MOO 

2940 

4190 

2520 

10 750 

179 mo 



CATV 
Transmission 
(dollars) 



2940 
4190 

2520 
9650 
5/mo 
1 66/ mo 




network will need a TV transmission system to provide for 
the total area coverage desired [15]. 

It can be concluded that the major savings potential in- 
herent in CATV tied in with university ITV networks is at 
the receiving end of the system; no savings arc likely at the 
university end except in special cases. 

In analyzing the polenlial savings of using a CATV sys- 
tem tor local distribution of the university's ITV signal three 
assumptions must be made. First, the CATV company must 
have channel capacity available and be willing to dedicate it 
to the ITV system. Second, the CATV company must be 
willing to distribute the itv signal at normal CATV rental 
costs, typically five to six dollars per month per user. Finally, 
the FCC must be willing to go along with such utilization of 
the CATV system The FCC will probably not object to 
such utilization, but they have never been asked to rule on 
the subject If the distribution cost changes from the above 
assumption, it will only change upward and in the direction 
of making CATV distribution less attractive. 

In some CATV systems extra wires are being installed in 
addition to the TV signal cable in order to allow for future 
communications from the users back to a control point. Il 
is not possible to use these wires for talkback to the uni- 
versity ITV system Such talkback lines must be truly dedi- 
cated to be useful. However, these audiowires may be used 
in "sampled" response systems where the student can reply 
to questions posed by the instructor by means of a preset 
code Such a response is not the kind of true interaction 
deemed essential in the university teaching process. It does 
provide an indicator to the instructor of the degree to which 
students are learning. 

Table I shows the estimated cost of receiving equipment 
and services and the cost of time-shared talkback trans- 
miiicrs for companies participating in an ITFS ITV system. 
Also shown arc the equivalent costs if CATV is used instead 
of broadcast transmission The comparison is based on a 
four-channel system with four receiving classrooms. As 
shown, the existence of a CATV distribution system will 
save the equivalent of SI3'mo compared to a total cost 
'>l SI 79 mo without CATV, or less than 10 percent of 



the total company site cost. This potential savings, as 
previously indicated, can only be achieved in very special 
circumstances. Clearly, it is worth exploring the possibility 
of making such savings, but it is unlikely that the existence 
or nonexistence of a CATV system will effect any decisions 
relative to the economic viability of a given university 
ITV network. 

ITFS 

A third type of area coverage system is ITFS. In 1963 the 
FCC allocated 31 ITFS channels in the 2500-2686-MHz 
band. By July of 1969 there were applications for 174 chan- 
nels, and 38 channels were in use. As of January 1971 there 
were 65 ITFS systems and 1 57 channels operational. Only a 
handful of these were allocated to institutions of higher 
education. These channels use the standard TV format and 
are typically allocated in groups of four. Maximum trans- 
mitter power output is restricted to 10 W/channel. How- 
ever, the area of coverage can be considerable. At 2.5 GHz 
transmitting and receiving antenna gain is high compared 
to VHFand LiHF antennas. 

ITFS stations can cost as little as 15 percent of a VHF 
/UHF broadcasting station's capital costs. Operating cost 
ratios are even lower. Ratios of 20: 1 in favor of ITFS are 
not unusual. Tables II and III give the annual operating 
budget and capital cost for a typical university ITV system 
using ITFS TV transmission. Analysis of twelve university 
ITV systems show the operating cost range to be between 
SIO to $30 per channel per hour. 

The Stanford ITV network [3 ) is an example of an operat- 
ing ITFS system. Fig. 1 shows the geographical distribution 
of the present 28 participating organizations. It also illus- 
trates the actual use of an omnidirectional (160 ) antenna 
for area coverage out to 25 mi, and power dividing into two 
supplemental antenna beams to service San Francisco and 
Berkeley, both about 40 mi from Black Mountain. 

The Stanford four-channel system costs about S625 000. 
This includes 4 studio classrooms, 4 satellite classrooms, a 
studio auditorium, master control, 4 microwave studio- 
transmitter links, four-channel ITFS transmission facilities, 
ITFS response station receiving facilities, transmitter- 
studio link, and engineering design, installation, checkout, 
and consulting fees. 

ndeo Tape 

Video tape can be used to implement an ITV system. A 
salient characteristic of this approach is that the off-campus 
student receives his instruction delayed in time from the 
on-campus student. Typically the campus lecture is video- 
taped while it is being given to the regular class. The tapes 
are then delivered to the off-campus students by any con- 
venient means. The off-campus student plays the tapes at 
his location and convenience. He then can talk back to the 
instructor during prearranged office hours. The video tape 
system enjoys a geographic advantage over the live system 
in that line-of-sight between the campus and the receiving 
location is not a requirement. Theoretically the olf-campus 
student could be located anywhere in the world. 
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Item 



I 

(doHars) 



8 Hours Da> Channel 
Channels 



(dollars) 



(dollars) 



4 

(dollars) 



Noies 



Director 
Secretary 

Chid engineer 
I'ngincer 
Engineer (2nd) 
Driver 



Direct lalxir 

Overhead at 20% 
Car 

Tower rental 

Sub-total 
nxfci) (XKrs 



9000 


9000 


18 (MM) 


18 (XX) 


0 


0 


3(MK) 


6000 


16 000 


16 000 


16 (XX) 


16 (XX) 


0 


sm 


I0 0(K) 


10 0(K) 


0 


0 


0 


5(XX) 


2000 


2000 


4(XK) 


4(XX) 


27 000 


32 000 


51 000 


59 (KK) 


5400 


6400 


10 200 


11 800 


1000 


1000 


2000 


2(XK) 


5(KK) 


5000 


5000 


5(XX) 


38 400 


44 400 


68 2(K) 


77 8(K) 



assume \ lime for 1 and 2 channels 
assume school supplies part-time lor I and 2 channels, 
one-half time for 3 channels 

\ lime for 2 channels, full Ibr and 4ih channels 
J lime from school 

} lime lor I and 2 channels, lull lime lor ^ and 4 
channels 



VAKIABI I 

Operator cost^ at 2.50/h 



TOTAl.()PtJ<ATIN(» (CKT 

Cost/h 



3500 



41 9(X) 

29.90 
30/h 



7000 



51 400 

18,30 
19/h 



10 500 



78 700 

18.75 
19/h 



I4(XK) 



91 m 

16.40 
17/h 



14(K)h. 1 channel 
2800 h, 2 channels 
4200 h. 3 channels 
56(X)h. 4 channels 

assume 8 h/day/channeK 5 days wk, V'i wk yr 



TABLE III 
Umviksiiv ITV SvsUM Caimiai Bimk,i I 

Numtx^r of ITFS Channels 



1 


2 


3 


4 


(dollars) 


(dollars) 


(dollars) 


(dollars) 


20 0(X) 


20 000 


200(X) 


20 000 


35 (XX) 


35 (XX) 


35 (XX) 


35 000 


44 (XX) 


57 (XX) 


69 m 


80 0(K) , 


2^ 0(X) 


46 (XX) 


69 (MX) 


nm ^ 


19(M)0 


37 (MM) 


56 (MM) 


74 000 


8 000 


27 (MM) 


46 (MM) 


49 000 


75 m) 


88 (MM) 


102 000 


116000 


26 000 


27 (MM) 


29 m 


30 (XX) 


60(X) 


12 (MX) 


18000 


24 000 


l5 0iX) 


15 (MM) 


15000 


15000 


271 000 


364 (MX) 


459 000 


535 000 



Consulting and legal fees 
Program management, design 

engineering and drawings 
Installation and tesi 
Studio classrooms equipment 
Studio control 
Master control 

RF transmission equipment 

emergency power 
Talkback receiving equipment 
Spare parts 
Test equipment 
Totals 



video recording systems arc undergoing^rcal changes. Up 
through l%9 every manufacturer had his own format in 
l/2-in or 1-m tape machines. Interchangeability between 
manufacturers was impossible. Reliability and head life 
left much to be desired. Video tape performance was widely 
variable even from a given manufacturer, and video tape 
uyt»f and VTR head wear were problems. Nevertheless, 
gj^^ lhe period of a remarkably few years, inexpensive 



machines have been developed, some selling for under 
$1000, which can give excellent performance under con- 
trolled conditions. 

In 1969-1970 a number of developments were close to 
fruition which will profoundly change the situation of 
delayed TV systems in the 197()s. These include: 

1) format standardization of video tape recorders: 

2) contact duplication of video tapes; 

3) video tape cassettes; 

4) Avco's Cartrivision; 

5) the CBS Electronic Video Recorder (HVR); 

6) RCA's Selecla Vision. 

Perhaps the outstanding example of a video tape system 
is the Colorado Slate University Research in Graduate 
Education system (SURGE) [16]. This system serves 14 
companies along the eastern slope of the Rocky Moun- 
tains, stretching from Fort Collins to Colorado Springs 
140 mi away. 

Capital costs of a typical video tape system include the 
on-campus classroom origination facilities, which are the 
same as for a live TV system plus a recording facility A 
recording facility to service two studio classrooms costs 
about $45 000 and a reuscable supply of video tape about 
$40 000, Operating costs are about the same ab a live sys- 
tem and will range between $10 $30/h. 
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Both the University of Tennessee and Iowa Stale Univer- 
sity have already implemented video tape systems of their 
own. The initiation of many similar systems in the next few 
years is a certainty. 

Satelliu\s' 

Echo, the first communications satellite, was launched 
in 1957. Since then, in quick succession, have followed 
Courier, Telstar, Relay, Early Bird, and now the Intelsat 
series. The channel capacity has increased from a single 
telephone channel to hundreds of telephone channels and 
up to 1 2 television channels. Up to 40 television channels are 
now being proposed. The enormous channel capacity of 
satellite relays, coupled with the great distances covered 
by a single hop, typically 3000 to im mi, make communica- 
tion satellites potentially the least costly most effective 
means of long distance communication known. 

This statement on cost is, of course, relative. The key cost 
to consider is the cost per student contact hour. For univer- 
sity level programs, particularly if cre^lil is to be given and 
the talkback mode is used, the cost of satellites as a trans- 
mission medium is prohibitive. As a mass communications 
medium the cost factors are attractive. The use of satellites 
will also be attractive for ixxasional worldwide semmars 
and interchanges between widely separated institutions. 

Pc)iNM-TO-P()iNr ITV Systkms 

Microwave point-to-point systems (2, 6, or 12 GHz) are 
commonly used for applications where several relays or 
hops are in series. For example, transcontinental network 
television uses over 100 relays for this purpose. These sys- 
tems are FM FM systems rather than AM FM systems 
such as in standard TV. They have better differential phase 
and gam as well as noi.se characteristics than AM-FM sys- 
tems and are, therefore, superior for relaying service. Where 
microwave point-to-point systems are contemplated for use 
in area coverage, each receiving location requires a separate 
receiver transmitter link for each channel of ITV. Thus an 
ITV system reaching 40 companies with four simultaneous 
channels would need as many as 160 separate receivers and 
a large number of transmitters and antennas. 

Capital costs for point-to-point microwave systems are 
approximately SI 5 000 to S20 000 per channel per location. 
In contrast, an ITFS or VHF UHF s>siein merely requires 
a single transmitter for each channel and a single multi- 
channel receiver at each receiving location. Clearly where a 
large number of receiving locations in a given area are 
contemplated, point-to-point microwave is prohibitively 
expensive. 

I 

Common Carrier Microwave 

The first (1965) large scale instructional television op- 
erating system (GENESYS) uses point-to-point common 
carrier microwave. GENESYS originates programs on the 
University of Florida, Gainesville, campus and at Cape 
Kennedy, Orlando, and Daytona Beach. Receiving only 
sites are located at Patrick AFB. Kennedy Space Center, 
the Naval Training Device Center, and Boca Raton (Fig. 2). 




Fig K Stanford ITV network. 




nocj 

•ATO» 



University ori'lurida 11 V network. 
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Fig. 3. Sutc of Oklahoma ITV network. 



In GENESYS the poim-to-point microwave and audio 
facilities arc leased from the telephone company. The 
leased line costs are over $150 000 per year. Projected ten 
year lease costs will exceed $1 500 000. The system was 
funded by an appropriation of $1 511 000 by the Florida 
state legislature. 

Private Microwave 

The TAGER ITV system [17] is a private point-to-point 
microwave system which interconnects 7 teaching institu- 
tions and 1 1 companies. It is owned and operated by 
TAGER with leased telephone lines for talkback. Cost 
analysis studies by TAGER comparing owned and operated 
facilities versus leased common carrier facilities indicated a 
50 percent cost savings in favor of owned and operated 
when amortized over 10 years. 

Capital costs for the microwave backbone system are 
estimated at slightly over $1 000 000. The first typical re- 
ceiving channel cost is $40 000, with additional channel 
costs of about $20 000 each. 

Because of cost considerations, TAGER is converting 
from a completely point-to-point system to an ITFS system 
with a microwave backbone. ITFS will be used for area 
coverage and microwave will be used to interconnect areas. 

The State of Oklahoma ITV network [18] is another 
example of a private point-to-point microwave system ser- 
vicing several ITFS area systems. A microwave relay system 
will transmit televised courses from four campuses to eight 
cities (Fig. 3). The central control tower is to be located at*^ 
the University of Oklahoma Medical Center in Oklahoma 
City. Courses will be broadcast from the Medical Center, 
the University of Oklahoma campus in Norman, Oklahoma 
State University at Stillwater, and the University of Tulsa 
at Tulsa. Closed circuit two-channel ITV classes will be 
received in Tulsa, Oklahoma City, Muskogee, Bartlesville, 
Ponca City, Enid, Duncan, and Ardmore. The 19-hop 



microwave contract has been awarded for $888 835. The 
total anticipated cost, including the ITFS transmission 
equipment and the studio classrooms, is 1 .7 million dollars. 

ITFS 

ITFS can also be used for point-to-point microwave. The 
main difference from regular point-to-point microwave 
service lies in the type of modulation. ITFS uses standard 
TV AM-FM modulation versus FM-FM for regular 
microwave point-to-point systems. 

The choice of ITFS versus microwave must consider dis- 
tance, number of channels, number of relays, color versus 
black and white, precipitation statistics, and other factors. 
There are some generalizations which arc pertinent. If the 
system is to transmit color, added equalization will almost 
surely be needed in an ITFS system of over two hops. ITFS 
signals are not significantly affected by precipitation, 
whereas 6 GHz and 1 2 GHz microwave arc. An ITFS down 
converter is much less expensive than a microwave receiver 
(about 1:6), and yet it can receive simultaneously four 
ITFS channels. Therefore, on the receiving end of a four 
channel system, a 24: 1 cost factor in favor of ITFS exists. 
In some cases multiple channels (up to four) can be trans- 
mitted through a single ITFS transmitter. Fading at 2-2.5 
GHz is considerably less than at 6 GHz or 12 GHz. All 
solid-state transmitters exist for microwave, but not for 
ITFS at this writing. It is fair to say that, in considering any 
point-to-point application, both the ITFS and microwave 
options should be analyzed before making a design decision. 

Cable 

Cable can be used for poinl-to-point transmission. There 
are three choices, the telephone company, CATV, or pri- 
vately owned cable. Privately owned cable will cost about 
$8000 per mile if installed on poles, and can cost well over 
twice that if put underground. CATV is always a special 
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TABLE IV 

TkiFHHUM CuMfAN^ ChaRols ri>R Vu>n>Sikvui (1971 RaHS) 



Line Charges 

First channel 

Sev.ond and third channels 
Fourth and fifth channeU 



Lnder 25 mi- Over 25 mi^ 



S20 mo i mi 
S2 5U mo 1 mi 
S2.50 mo \ ini 



S30 mo.ini 
SI6ymO;mt 
SI Oy mo/mi 



Terminal Charges 

F ir&t channel input equipment S50 mo^ 

Second sixth channels input equip- 
ment S20 mo channel 

f'irst channel output equipment SI 2 mo'' 

Second sixth channels output equip- $6 mo'' 
ment 



same 
same 
same 
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* Basic one time termination charge orS7K5 channel, 
^ Basic termination charge not specified. 

* Basic termination charge of $850/channcK 
•* Basic termination charge of $270/channel 



case for each area, and was treated earlier. Telephone com- 
pany charges for video service arc independent of whether 
ihey use cable or microwave— it's their choice. Charges 
will depend on the number of video channels required, and 
are based on a ten year amortization plan. Termination 
charges are considerable. Sec Table IV for typical rates. 

Talkback in ITV Systems 

This section will deal with the technological approaches 
to talkback in ITV systems and the costs relating thereto. 
Unlike the basic ITV system, which can be point-to-point 
or broadcast over a wide area, talkback systems are all 
point-lo-point systems. In all cases, each user need be con- 
nected poinl-to-point only with the originating source. The 
interconnection between a given user and all other users is 
always handled by retransmission using the basic ITV 
transmission facilities. 

There are three common ways in which talkback can be 
handled, telephone, standard microwave equipment (FM 
multiplex radio), and ITFS response stations (FM 2.6 GHz 
radio) [19]. In each application cost and performance cri- 
teria must be evaluated, and tradeoff studies must be made. 
Performance ciueria to be considered include bandwidth, 
distortion, and noise. In all applications one should assume 
the need for a dedicated service because of the large number 
ut hours ol programming, and because dialup telephone 
service has proven, in practice, lo be unsatisfactory. Band- 
width and distortion considerations govern the potential 
use i)f the system for both voice and data. If data are to be 
handled then data rate and other technical specifications 
become a factor. ^ 

In practice the major consideration becomes cost. There 
is no talkback function that can be^pcrformed by FM radio 
that taanul be performed with telephone lines. Telephone 
lines can be used in any application, whereas ITFS response 
si.iiuiiis tire restricted by FCC rules to use with ITFS TV 
h.iiKiiiisMon systems. Microwave FM radio can be used 
un>Nvhvrc except in areas where the spectrum is already fully 
cumnmtcd. However, it cannot be used at a common fre- 



quency from multiple points to a common point i. ^ given 
area. This, therefore, means separate receivers to receive 
talkback from each remote location, and the cost becomes 
prohibitive compared to ITFS response stations. ITFS 
response stations can all operate at a common frequency 
and, therefore, can utilize a single talkback receiver for all 
remote users. 

In all cases signalling capability should be included. The 
optimized talkback system is one which allows a remote 
student to ask a question and get direct undelayed access to 
the classroom if the instructor is willing to be interrupted. 
However, it should also allow the instructor the privilege 
of not being interrupted if he so chooses. In that case the 
instructor needs a signal, usually a light, which indicates 
to him that a remote student wants to ask a question. 

In configuring a telephone approach to talkback it is 
advantageous to get all sending points in a given exchange to 
join at the exchange and, with one set of lines, go between 
exchanges. The costs to go from within an exchange area to 
the exchange point are defined as intraexchange (local) 
costs. There will be as many of these costs to add up as there 
are participating organizations in an exchange area. The 
cost to go between exchanges are interexchange costs. There 
should be only one set of these costs between any two ex- 
changes. If two exchanges are located in different slates, 
then the costs are determined by interstate rather than by 
intrastate rates. 

All lines should be simplex (one way only) service. All 
lines should be truly dedicated. They should not be shared 
with any other service, nor should they be connected at 
battery points or in any other way with another service, or 
else noise problems are probable. 

Telephone company rates are governed by state public 
utility commissions (PUC) or by the FCC. FCC controlled 
rales are almost always lower, and they apply to program 
grade lines for broadcast »^ervice Some telephone com- 
panies will interpret **broadcast service" in a way which 
prevents them from using FCC rates for a university ITV 
network. Others will use the lower rales automatically. In 
Table V California PUC rates as well as FCC rates for dif- 
ferent services are shown to illustrate the significance of the 
cost differences. 

Specially treated voice bandwidth circuits are available 
for data use [20]. For 24-h dedicated intrastate service these 
lines all cost S3.65/mi/mo, plus special conditioning charges 
per month per connection. The conditioning charges which 
go with each grade line are as follows, 2001, 3002 (SO). CI 
($10), C2 ($38), C4 ($45.50). 

In September 1968 a quotation for talkback channels was 
received by Stanford from the Pacific Telephone and Tele- 
graph Company which conforms to the intrastate FCC 260 
rates shown in Table V, This quotation was based on 
6005, Schedule A, lOft 5000-Hz program grade lines. M is 
of interest to extrapolate what it would have cost the exist- 
ing 27 organizations which support the Stanford ITV net- 
work over a ten-year period based on this quotation and 
compare this cost to the alternative approach (actually 
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DcMgnution Ttxhnicut Chdiactensttcs 



2001 



6003 

(Schedule C) 



6005 

(Schedule A) 



300 2700 Hz response not 
guaranteed— signaling 
included 



200-3500 Hz speech qual- 
ity limited distances* non* 
equalized 

100-5000 Hz music and 
good quality speech 



6007 50- 8000 Hz orchestra 

(Schedule AA) quality 



6009 50 15 000 Hz opera qua|. 

(Schedule AAA) ity 



Intrastate FCC'PUC Inirasute FCC Intrastate PUC 

LiX»l Mileage Charges Intercxchangc Charges Interexchange Charges 

S3.65/mi/ino 24 h ser* 
vice 



S3,50/mo firel i mi $4,00/mi/mo 24 h ser- $5.20/mi/mo/24h+S60 

SI 1.25 'mo each add!. { vice /mo/bridging connec* 

mi tion 

$3.75, mo first i mi S4.25/mi/mo 12 h ser- $9.20/mi/mo/24 h 

S1.50/mo each addl, i vice +$250/mo/bridging 
mi connection 

$3.85/mo first 1 mi $6.35/mi/mo 12 h scr- not offered m Calif. 

SL60/mo each addK \ vice 

mi 

$4.10/mo first i mi $7.95/mi/mo 12 h scr- not offered in Calif. 

S1.85/mo each addL 1 vice 

mi 



S la I ion Connection 
Charges MuiiihK 

less thun 25 nu SIO each 
term 

more than 25 ini S20 each 
term 



$93/24 h 

(not required for less than 
25 mi) 

$149/24 h 

(not required for less than 
25 mi) 

$185/24 h 

(not required for less than 
25 mi) 



(Signaling) 



$2/mo/J mi 



SO,75/mi/mo 



55, connection 



ubcd) of doing the same task with ITFS response station 
FM radio: 



Telephone Company Charges (10 years) 

61 interexchange miles at S4.50,mi 
2X station connections at $55/connection for 8-h 
service 

61 interexchange mitcs at $0.25 mi/hr for 4 incre- 
mental hours 

27 locd connections at $11.25/Conncctjon (assuming 
1} mi. local connection) 



Monthly 
Charge Channel 

S 274 50 

SI 540.00 

S 61.00 

S 303.75 
S2 179.25 



O ver a period of ten years, and for four channels of opera- 
tion, the tola! telephone company charges for lalkback 
would bo: 

2179.25 X 4 X 120 = Si ()46 040. 

Allernativcl> the tobt of 4 simultaneoub channels of FM 
ratio (ITFS response station) transmitter^ is $12 500. As- 
summg 5 t>ercenl for sales lax and 5 percent per year for 
mamlcnante, the total cost to 27 companies for such equip- 
ment over a ten-year period is 

12 500 X 27 X L05 x K5 = S531 561 

This amounts to over $500 000 less than the equivalent cost 
of telephone lines. 

Recenllv a new version of the HTPS response stalfon 
transmillcr has been developed which permits time-shared 
talkback, A single transmitter can service 4 channels (actual- 
ly up to 8 chdnnclsi, but only 1 channel at a time. Switching 
IS automatic. As long as the transmitter is kc>ed by the 
microphone switch of a given student, no other student can 
O _ ntil the first student releases his switch. At that point, 
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any other student has access to the iransinitter for his own 
use. 

The approach of time-shared talkback may be inconve- 
nient from lime to lime, but not often. In a given olT-campus 
classroom, students will lend to question each other and 
discuss problem areas among themselves before using the 
talkback system. For this reason there is a tendency to get 
one question per ofT-campus classroom rather than one 
question per student. Under these circumstances the use of 
time-shared lalkback makes considerable sense. 

A 4-channel lime-shared lalkback iransmiiler costs 
$4000. This would reduce the ten year cost to 27 companies 
to 

X $531 563 = approximately $170 000. 

12 500 

This approach would have resulted in a saving of about 
$876 000 relative to phone line costs. 

Obviously less expensive phone lines could be used. How- 
ever, based on a demonstration setup by the telephone com- 
pany for Stanford, which directly compared the perfor- 
mance of an ordinary voice grade line to the Schedule A 
line discussed previously, all persons present were quite 
sati.sfied with the Schedule A line performance, and not at 
all satisfied with the performance of the voice grade line. 
Recently, this experiment was repeated by the University of 
Minnesota, Minneapolis, with the same results This is the 
reason for using the Schedule A line as the basis of the cost 
comparison. 

Microwave FM radio is widely used for voice and data 
communications circuits. In the Stanford system it is used 
to transmit lalkbaek from the transmitter site to campus 
with all 4 voice channels plus telemetry signals all multi- 
plexed on a common 12-GHz carrier. In this same system 
the companies use ITFS response stations to reach the 
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iransmitlcr site where all ineoming signals are received in a 
common receiver, demodulated, and multiplexed on the 
12-GHz carrier for reLransmission to Stanford. Microwave 
FM systems will be used for talkback where talkbaek re- 
peaters are needed or where multichannel single point-to- 
single-point service is required. 

Summary and Coni^i.usions 

University ITV networks will be feasible only will, area 
coverage systems. Of such systems only two can be ex- 
pected to be economically viable for a :;ignificant amount 
of programming, ITFS and video tape. 

Utilization of satellites for educational purposes will 
probably be sensible only where many thousands of stu- 
dents need to be reached simultaneously and where talk- 
back is not required. In higher education the occasional use 
of satellites for worldwide seminars may be expected, but 
not for regular credit courses leading to degrees 

CATV and VHF/UHF TV may be usable, but only in 
special eases. It is unlikely that CATV can ever service an 
entire network area covering many cities. It is likely thai 
it can be used in some cities in certain geographic areas. If 
VHF'UHF channel time is available to a university at a 
low cost (less than S50/h) then some utilization may be 
sensible. However, these stations cannot exist by selling 
tune at such low rales, and the pressures will be high and 
continuous to either raise the rates or reduce the hours 
made available for university purposes. 

Video tape systems are the least expensive way to get 
wide area coverage. They have particular merit wherever a 
live ITV system cannot be economically justified. They 
have merit as a way to gel started and as a first step towards 
a live ITV system. Video tape systems do require extra 
faculty time if delayed talkback is used, as it should be. 
This means rclea.sed lime for the faculty and represents a 
significant cost. The most efficient use of a video tape system 
is to supplement a live ITV system. In this way the off-cam- 
pus students gel the best of both. 

Because of performance, cost, versatility, channel avail- 
ability, and privacy, ITFS has to be the most important 
system approach to a university ITV network. A survey of 
university plans throughout the country makes this fact 
self-evident. 

Point-to-point ITV systems play a vital role in most uni- 
versity ITV networks. They are used for studio-lransmitter 
links, for repeaters to distant locations, and for service to 
special points not reached by the area coverage antenna. 
For short distances on owned land, privately owned cable 



may be the choice. For longer distances privately owned 
microwave or ITFS may be best. Common carrier .service 
Nvill always be more expensive. It is used where the univer- 
sity docs not want system responsibility and is willing to pay 
a premium to an outside operator. 

For talkback, phone lines, ITFS respon.se stations, and 
microwave will all be used. Often they will be used simul- 
taneously. Cost tradeoff studies must be made in each case 
to choose the optimum low cost system. 
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EDUCATIONAL COGNITIVE STILE: 

The Value of the Concept for 
Educational Delivery Syatems 



The purpose of this paper is to provide background infomation 
about the concept of Educational Cognitive Style aa it has been con- 
ceptualized by Dr. Joseph Hill (currently president of Oakland Commu- 
nity College, Oakland, Mich.). This paper will also attempt to present 
some applications of the concept to learning environments and will 
address itself to the question 'Vhat can Educational Cognitive Style 
mapping do to guide the selection of media hardware and software in 
a neighborhood learning center for the adult urban disadvantaged?" 

The information herein is based on the author's background in 
audio-visual instruction and the practical application of the concepts 
of Cognitive Style mapping to the individualization of learning op- 
portunities. The term "learning opportunities" is used deliberately 
because he feela that teaching strategies and instructional appli- 
cations must be selected after considering the learner's needs. 
(Scholl, 1972) The learner should be the central concern in aU our 
undertakings. Educators will be successful as educators only if 
their students are able to learn what they need to l»arn. 



The Learn ing Process ; The learning process hais been discussed 
by this author previously as a suggested focus for instructional de- 
velopers. (Scholl, 1972) It might however, be worthwhile at this 
point to review this basic model to give the reader a visual re- 
presentation so that educational cognitive style and learning 
environments with their associated factors can be seen in perspectlT*. 



Figure 1. Basic Leaurning Model 




Figure 1 illustrates the basic learning model. The model can 
be made more elaborate by adding subcategories under each of the four 
headings of GOAL, ACTION, REACTION and EVALUATION, but it cannot be 
made simpler. Each item in the basic model depends upon the item 
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which precedes it in the circular flow. Entry into the learning 
cycle is always at the point of the GOAL, Goals come first. 

The very first GOALS of the human organism are biological in nature. 
Since our basic concern is human learning we must point out two of the 
basic assumptions of the Educational Sciences, They are first, that 
man is not content with biological satisfactions alone and therefore 
continually seeks meaning and second, that man is a social creature with 
unique capacity for deriving meaning from his environment and personal 
experiences through the creation and use of symbols, 

Tlie first meaning for the human organism is in the qualitative area. 
As the five senses become more highly developed each takes its place in 
providing information to the organism. For the human learner, at the 
earliest level, the GOAL is food. See Figure 2. The ACTION is crying, 
the REACTION is feeding and the EVALUATION is relief from hunger. This 
leads the organism to evaluate crying as the appropriate ACTION to reach 
the GOAL of food. Figure 2 gives acidltional examples. Implicit in this 
discussion is the fact that we ajre dealing with human learning and that 
human beings vary in their ability to learn from the results of their 
actions and subsequent reaction. 

Human learning is a very complex process even though it follows 
the four basic steps outlined in the learning model. Two things be- 
come evident as one looks at the model — first, human beings can re- 
member and therefore are able to build up a lifetime of EVALUATIONS 
which we call experience. These evaluations are colored in large part 
by reactions of people around the individual as well as his physical 
environment. Second, we should note that learning is deeply involved 
with memory, colored with feelings and limited by past experiences. 
Therefore, the understanding of learning and the application of an ap- 
propriate educational strategy to the learning process needs an all en- 
compassing, practical system of dealing with these many issues. 

An attempt at such a system is educational cognitive ntyle ("cog- 
nitive mapping'*) which purports to state in standarized tcrniinolocy i 
the way in which a given student learns. 

What is Educational Cognitive Style? 

As the concept is used by Dr. Hill and as it will be used in this 
paper, Educational Cognitive Style emphasizes the word education and 
is therefore meant to imply a practical , useful application of the 
psychological concept of Cognitive Style. The term Cognitive Style 
appears in much psychological literature and reflects the attempts by 
psychologists to discover new information and develop fundamental laws 
and principles. Dr. Hill has borrowed the psychological principles 
written about by Witkin, Merton and many others and applied them to the 
practical everyday aspects of education • 
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In the development of his concept of Cognitive Style, he has 
established a group of elements which he terms the Educational Sci- 
ences* 

The Educational Sciences is an applied or derivative field and 
has thm same relationship to psychology that pharmacy has to chemistry, 
the same relationship that the clinical practice of medicine has to 
biology. It is Dr. Hill*s hope* that the conceptual framework of the 
Educational Sciences will soon allow an educator to prtscribe in- 
structional strategies for individual students much as a medical doc- 
tor now prescribes medicine for individual patients or inoculations 
for groups of individuals. 

The Educational Sciences form a common structure within which 
inquiry of significance into fundamental aspects of education can 
be conducted. 

The Educational Sciences provide a conceptual framework 
ind scientific language for the applied field of educa- 
tion that approach the level of preci^sion found in such 
derivative fields as medicine, phar,-acy, engineering, law, 
and nursing. Articulation of probl^^ms and phenomena now 
become possible in terms of the "sciences,** and, as a 
result, inadequate communication and resultant misinter- 
pretation and fracmentation in the field of education 
are alleviated. (Hill and Nunney, 197^) 

Although Dr. Hill has been working with his structural concept 
of the Educational Sciences for approximately 20 years it must be said 
that the system is incomplete. Details are constantly being filled 
in and modifications made as new knowledge is developed by researchers 
in the fundamental disciplines. In the process of creating and de- 
veloping the overall concept of the Educational Sciences, Dr. Hill 
has made some assumptions. These are as follows: 

1. Education is the process of searching for meaning. 

2. Thought is different from language. 

5. Man is a social creature with a unique capacity for 
deriving meaning from his environment and personal 
experiences through the creation and use of symbols. 
Not content with biological satisfaction alone man 
continually seeks meaning. (Rill and Nunney, 197k) 

There are seven Educational Sciences. They are: 

1. Symbols and their meanings 

2. Cultural determinants of the meanings of symbols 



*I am here interpreting Dr. Hill from his statements made at the 
Institute for Educationeil Sciences and from personal discussions dur- 
ing this period of time in addition to discussions at the American 
Educational Sciences Association in Detroit, Michigan. 
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3* Modalities of inference 

Meaory concern 
5* Cognitive styles of individuals 

6* Counseling, administrative', teaching and student styles 
?• Systemic analysis decision-making (Hill and Nunney, 197^) 

The first four Educational Sciences are considered elements of 
the larger concept of cognitive styles of individuals. Although 
there is a theoretical basis for the Educational Science of M emory- - 
concern , at the practical level it is not presently being used as 
part of an individual's cognitive style. Since this paper is con- 
cerned with the educational cognitive style of individuals, the 
element of memory-concern and the additional sciences of counsel- 
ing, administrative, teaching, and student styles and systemic 
analysis decision-making will not be discussed. 



The Elements of Cognitive Style 

A cognitive style map, in practice, is a pictorial organization 
and representation of the elements of symbols and their meanings, 
cultural determinants and modalities of inference. Within the science 
of symbols and their meainings there are two basic types of symbols: 
theoretical (T)* and qualitative (Q). 



Theoretical Symbols 

The theoreticsd symbols are those which "present to the nervous 
system, and then represent to it, something different from that which 
they themselves are." (Hill and Nunney, n.d.) Two types of symbols 
fit into this defined category. They are words (linguistic-L symbols) 
and numbers (quantitative-Q symbols). Either of these symbolic forms 
can be transmitted by sight (Visual-V) or sound (Auditory-A). 

The letters c-u-p stand for a physical object we use every day. 
But the letters and the sequence of the letters themselves have no 
direct relationship to the physical object itself. The same is 
true of the spoken word "cup." To rephrase the definition then in 
terms of the exaonple we can say the word cup as heard from someone's 
lips presents stimuli to our ears and represents to our receptors 
something different from the visual and auditory word cup . The 
same logic can be applied to numbers. 



Qualitative Symbols 

Qualitative symbols are defined as symbols that "present and 
then represent to the nervous system of the individual that which 
they (the symbols) themselves are to that individual." (Hill and 



•Definitions for the unique terms of the Educational Sciences 
will be found in Appendix A. 
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an;-o;i*ltl™ °' qualiftire .y^bole: 

codes! ' Progrwuaatic eff.cts, and (3) cultural 

«i-,-m,.?^* ^i^s^.^ajor category of qualitative symbols are the sensory 
«vZl''o?rT ^^^^ ^"'^^^^^y as qualitative 

sounds ?onL ^f""' refer directly to words but are associated ilth 
on«?lf V- a^i"-*! sounds. Visual 

qualitative Q(V) symbols refer to the ability of a person to see 
and compare the world of form and color. Th; qualitative olfacLry 
Q(0), savory Q(S) and tactile Q(T) symbols refer to the human ^ 
iS.t ^ obtain information through the sense of smell, taste and 
touch respectively. Those individuals who have their five senses 
functioning at normal capacity will have these elements in their 
StiCe sSS?;^^'"^ f definition, we can say that quali- 

renrlLTj^ f;,^^?'"**^ Present and then 

^hT^J n °^ individual that which they, 

the symbols (pure sensation of sound, sight, smell, taste, and 

IZT^^lTlTfhr"' ^° ^-^i^' Pi^^-«. ^-nin, 

^..1 qualitative symbols which are programmatic in nature 

deal with the individual's ability to synthesize a number of symbolic 
mediations into a performance demanding monitoring of a complex 
task, such as playing a musical instrument or typewriting (pro- 
prioceptive (P)). Bi. categories refer to the general ability as out- 
lined in the definition and the predominance of right handedness (PD) , 
the predominance of left handedness (PS), the abilities to control 
body motion (PK) and timing (POM). Individuals who have natural or 
developed athletic ability find much meaning in the programmatic 
part of their environment. Playing baseball requires a great deal 
of proprioceptive ability. Right handedness and left handedness 
become important in the strategy of the game while motion and timing 
of many complex tasks are also involved - 

Ten qualitative symbols remain. See Appendix A for definitions. 
They are associated with cultural codes. People respond to these 
cultural codes and their response can be measured. Therefore w« 
see that they vary in at least the following ten ways: 

1. Their sensitivity for what other people are feeling (^(CEM) 

2. Their ability to enjoy "beauty" Q(CES) 

5. Their commitment to a set of values, principles, duties 

and/or obligations Q(CET) 
h. Their ability to play a role, to produce an effect on 

another person Q(CH) 

5. Their ability to communicate by and understand "body 
language" Q(CK) 

6. Their ability to perform body movement according to form 
(dancing, bowling, ate.) Q(CKH) 

7. Their ability to judge "proper" physical and social 
distance Q(CP) 

8. Their knowledge of themselves QCCS) 
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9» Their ability to ^^sell" Q(CT) 
10# Their ability to respond to time expectations Q(CIW) 

Quickly reviewing then we find there are two types of symbols: 
Theoretical, which can be either words or nximbers, and Qualitative, 
which are sensoi^y, programmatic, or codes. These symbols are used 
by man to acquire knowledge and meaning from his environment and 
personal experience. See Figure 



Cultural Determinants 

The second Educational Science is called Cultural Determinants. 
There are three cultural determinants of the meaning of symbols, 
individuality (I), associates (A), and family (F). 

A person who displays the individuality determinant is self- 
motivated. This is reflected by his ability and need to work alone, 
to make up his own definitions in his own words and to explain a 
situation in terms that have personal meaning for hira. 

The person with an Associates determinant will learn more if he 
can talk to peers and friends of all ages who are not family members. 
He will try to understand and derive meaning as his ideas relate to 
the ideas and xmderstandings of other individuals. He will also 
tend to discuss a situation and present ideas in the words of people 
he associates with rather than in his own words. The person who 
has this cultural determinant in his cognitive style will tend to 
prefer and learn raore^ from small group discussions and related 
group activity. 

The person who has the Family determinant will, if possible, 
tend to solve problems stnd look at situations as a relative might. 
He will also give considerable attention to the thinking and 
feeling of his family when analyzing a situation for its meaning. 



Modalities of Inference 

The third Educational Science, modalities of inference, indi- 
cates that form of reasoning an individual uses to solve problems. 
The five modes of inference are magnitude (M) , difference (D) , 
relationship (R), appraisal (A), and deductive (K). 

A person who uses magnitude as a form of inference to derive 
meaning will use categorical reasoning. He will classify and use 
norms when accepting or rejecting a hypothesis and will also have 
a great need to define things in order to understand them. 

The individual who uses difference as a form of inference will 
have a pattern of reasoning which will be in terms of one-to-one 
contacts. He will tend to think of differences and to work on a 
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simple one-to-one thought process. This is the person who, in the 
middle of or after a lecture, will say '*Ies, but what if?" This 
type of thinking characterizes creative individuals who tend to 
try something different because they want to know '*What if?". 

The person who xises the form of inference will bring together 
a number of dimensions and accept or reject ideas on the basis 
of their likeneses. He will also tend to analyze a situation to 
discover its individual parts. This person will spend a great 
deal of time in his thinking process corapaidng and contrasting 
elements and solutions. 

The person who uses the appraisal form of inference will use all 
three of the previous inference patterns, magnitude , difference , and 
relationship and generally will give equal weiglit to each. He 
typically will require a great deal of time to come to a decision 
about any hypothesis. He will be able to look at all sides of 
an issue or problem but may find great difficulty in making a 
decision. This person will" classify and categorize to determine 
if one category differs from another, try to analyze all the parts 
and then synthesize the dimensions before coming to a decision or 
accepting or rejecting an hypothesis. 

The deductive form of inference' is based on logic. A person 
using this type of reasoning will tend to do extremely well at 
the type of thinking needed for geometiy* This person may be very 
uncomfortable with the idea of inexactness. He will very much 
prefer a situation where he can reason that if he applies rule 
one and then rule two the result will be inevitable. 



Combining the Elements 

Educational Cognitive Style is the product of the elements of 
the first three Educational Sciences. As elements within each science 
are determined for an individual they present a profile of the 
individual. A concerned individual, with a knowledgeable counselor, 
can use the profile to understand how a person derives meaning from 
his environment. 

The profile or "Cognitive Style Map" has tended to be the most 
widely discussed part of the seven Educational Sciences. A Cogni- 
tive Style Map is shown in Figure h. 

How the Educatioiial Cognitive Style is measured will be dis- 
cussed in the next portions of the paper. It should be pointed 
out however, that there axe two different kinds of Educational 
Cognitive Style. One is an "ability style" which is measured 
objectively and represents what the person is capable of. The 
other is a "preferred style" measured by preference inventories 
and represents the style he would choose to use if he had such a 
choice. 
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These two styles may agree but generally there is at least some 
disagreement. College graduates typically prefer to search for mean- 
ing by reading (Theoretical Visual (Linguistic and/or Quantitative)). 
However, because much of higher education consists of searching for 
meaning by listening (Theoretical Auditory (Linguistic and/or c^uanta- 
tive)) it must be assumed that college graduates are capable of learn- 
ing by hearing. Suppose also that an individual wanted to learn the 
fundamentals of American History and government so that he could pass 
the General Educational Development high school equivalency test. He 
might be capable of reading the information but he might prefer to 
listen to it. Given the choice, this student would listen to a radio 
program or a tape recording to prepare himself for the GED test rather 
than read the information out of a book. 

It might also be noted that Educational Cognitive Style changes 
over time. If, in the example just given, the student found that 
listening to a radio program or an audio tape proved to be an ineffi- 
cient method of getting information (too much time, 'inability to 
skim and quickly find facts buried in the center of a tape, etc.) he 
might come to prefer to read the information he needs to reach the 
goal he has set for himself. 



How Is Educational Cognitive Style Determined? 

An Educational Cognitive Style is identified by testing. It is 
based on standardized tests, specially developed inventories, special 
constinictions, sensory tests, and simple problems with ambif;uous in- 
structions. 

Constant reference will be made to Oakland Community College 
(OCC) and its practice of Cognitive Style Mapping and counseling. 
Dr. Joseph Hill, President of OCC, developed the Educational Sciences 
concept and is the leading proponent and user of the system. Education- 
al Cognitive Style mapping is only now beginning to be used at other 
institutions. The practice has been transplanted through the teachings 
of Dr. Hill and by the pioneering use of mapping at OCC. 

The Test Battery 

The test series (see Figure 5) administered at OCC to incoming 
students varies from semester to semester. They are still in the 
process of trying out staindardized tests to determine which ones have 
the best predictive validity for mapping. They are also trying out, 
on an experimental basis, new tests of Cognitive Style for which no 
standardized tests are available. Additionally, some tests have been 
dropped because they proved to be too difficult to administer .due to 
negative student reaction. 

To test a student's ability to derive meaning from the written 
word, the written analogies test of the DAT test, and English grammar 
test and the Nelson-Denny reading test are given. Grade level scores 
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Figure 5. OCC Test Battery 
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and standard scores ore determined. The tests for visual-lingiiistic 
ability are ones which must be read. They are timed tests. A written 
math test is also timed. It is given to determine if the student can 
derive meaning from mathematical symbols in written form. Two addi- 
tional tests are given to complete the set of timed tests. These con- 
sist of an auditory math test to test the ability of a student to gain 
quantitative information through the auditory senses and a series of 
short stories, tape recorded from a standarized reading comprehension 
tcGt, to test the ability of a student to get theoretical linguistic 
information through the auditory channel. 

The ability of a student to receive qualitative visual information 
is tested by the Eaven-Matrices test. It is a non-verbal test of a 
student's ability to visualize an incomplete figure. An auditory 
reasoning test consists of sound effects taken from standard sound effect 
records. A pegboard is used for blind pattern duplication to test the 
qualitative tactile element. The subjects feel the pattern with one 
hand and reproduce it with the other hand. Olfactory cards have been 
supplied by the 3M company of the type used in poiut-of-purcliase ad- 
vertising. By scraping the fingernail across the olfactory card a 
scent is released \rfaich the student must identify. 

Host of the qualitative symbols that are programmatic in nature, 
the cultural determinants and tlie modalities of inference, are tested 
for by the use of introspective analysis inventories, (see Appendix 
B for SMple items^ These are like interest inventories in that there 
are no ^'correct" answers and they therefore require the respondent to 
be honest with himself. Although the inventories have built in checkr 
for consistency, it is possible for the test subject to give the test,er 
an incorrect picture of himself. The inventories used at Oakland 
Community College were made by the staff of the testing center and 
written in terms and words suitable for young adults who want to at- 
tend a community college. 

A hand-marking process is available for scoring these inventories. 
However, OCC uses a computer to score and also to store all individual 
bits of information. 

Scores for all the tests are given in percentile rank. The scores 
for each element are then placed into one of three categories--major 
orientation, minor orientation, and negligible orientation, kny subject 
whose score falls in the 50-100 percentile rank is said to have a major 
orientation for that element. Any student who falls in the 26-^9 per- 
centile rank is said to have a minor orientation for that element, and 
any student who falls in the 25th percentile rank or below has a negli- 
^fible orientation. 

On the Cognitive Style listing, an element for which a student has 
a major orientation will appear with no notations (example T(VL)). An 
element appearing on th« map with a prime (example T'(AL)) indicates a 
minor orientation while elements with a negligible orientation are not 
listed. Reading level (R DL VL) which is computed from the standardized 
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reading test is also listed. R DL VL scores are used to suggest 
remedial reading programs for those students who would most surely 
fail in regular college classes with large reading assignments. 



Informal Methods 

Two other methods can be used to "map" Cognitive Style. The 
first is to simply ask a student if he prefers one mode of information 
presentation or another. This yields the preferred Cognitive Style 
as mentioned earlier. Reurely will a person say that he would prefer 
to read a book if he finds reading difficult. If a student is honest 
with himself and the interviewer, this method gives a good perspective 
into what kinds of material will motivate him to try to gain meaning 
from his enrironment. 

Cognitive Style mapping has been used at the elementary school 
level and at levels as low as preschool. At these levels the second 
of the informal methods, observation, is used to determine a Cognitive 
Style. Observations are made of the student's behavior; things he 
does when he is free to choose, his reaction to other students in a 
play situation, his linguistic and computational skill development. 
At this point, observational mapping is a very tentative sort of thing 
although people have a very good feeling about the results it gives. 
Observers must infer from what they see what element in the Cognitive 
Style is being exhibited. However, as one reads the literature on 
this, one has the impression that this may be a technique which insures 
that the teacher will pay considerable attention to individual differences. 



Validity and Reliability 

r 

Dr. Hill's teaching areas are mathematics and statistics and he 
does concern himself with validity and reliability. However, with 
the philosophy that the Educational Sciences is practical, he is 
very relunctant to quote any statistical figures for fear they mif;ht 
be too literally interpreted. 

The Educational Sciences do not purport to exhibit the accuracy 
required of a scholarly scientific investigation. They are applied 
or derivative fields of knowledge. Dr. Hill has said he hopes they 
will be practical and not academic and that they will not be con- 
sidered a fundamental discipline. He would like to see them con- 
sidered as practical but not necessarily learned and scholarly. There 
is no attempt now, nor do I anticipate any attempt being made in the 
future, to make the Educational Sciences into a fundamental discipline. 

A cojaitive style map of an individual is useful only as it re- 
flects reality, the reality of student performance and/or the confirma- 
tion by observers (in most cases teachers) of the accuracy of the map* 
This procedure gives a use validity. The map is to be used only as a 
diacnostic tool. If there is any conflict between student performance 
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and the observers report, the cognitive map is reevaluated. The map 
is changed if there is a reason to do so, since it is only a tool. 

Another factor de-emphasized in the Educational Sciences is re- 
liability. Strict reliability measures are not terribly important as 
far as the individual is concerned. A person is expected to change 
over time* As a student acquires more educational experiences and 
more life experiences, his cognitive style elements should and will 
change. The student should become better able to more accurately con- 
trol his response to his environment and to extract meaning from the 
symbols, both theoretical and qualitative, around him. It is, in fact, 
the responsibility of the educational establishment (university, com- 
munity college or neighborhood learning center) to augment the cogni- 
tive style elements so that deficiencies will, if possible, be eli- 
Hiinated. 

Svagr (1975) states: 

The task of defining valid and reliable tactics 
for producing cognitive style maps has not been 
completed. The efforts at the present time should 
be regarded as exploratory and pioneering. They 
are limited to empirically determining profiles or an 
entire map, hand-scoring an interest inventory, or 
using the computer to score and organize the results 
of an extensive paper-pencil inventory. As the need 
for a Cognitive Style Mapping becomes greater, more 
variations will be developed. If the Cognitive Style 
Map permits the teacher to select a successful method 
for a student, the map, however obtained, is valid. 
The critical variable is predictive validity for 
success for the student. The sophistication of the 
evaluative instrumentality is not the primary con- 
cern and is always secondary to the predictive valid- 
ity for the student. 

No student should fail because he is unable at any moment to 
extract meaning from his environment. A student, weak in a parti- 
cular copTiitive element, should be given supplementary training if 
possible. At the very least he should have this weakness pointed 
out to him so that he can make an attempt, if he wishes, to develop 
himcelf as an individual. On the other hand, strengths should be 
en^phasized also so the individual can use these to his advantage. 

Psychology and Coffiitive Style 

The fundamental discipline of psychology deals with various aspects 
and relationships suggested by the four part basic model of learning. 
One problem psychology deals with is the question of how the spoken 
word ''hot" becomes associated with the feeling of pain of hot. One 
group of researchers looks for associations and another group looks 
for connections. Other psychologists look for the relationship of 
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stimulus and response and still others look at the conditions under 
which operant behavior becomes conditioned. Another group has a 
theory of activation, while Gestalt psychology attributes learning to 
''insight". These fundamental disciplines are attempting to establish 
principles and laws of learning while the educator is concerned with 
helping an individual meet his own and/or society's goals. 

A group of psychologists are doing what they call ATI — Aptitude 
Treatment Interaction — research (Bracht, 1970; Coop and Sigel, 1971; 
DiVesta, 1973; Hall, 197^; Haskel, 1971; Koran, 1972; Snow and Sal^aon, 
1969; Salomon, 1972). Basically, their work involves trying to isolate 
a particular application aptitude (similar terms found in the literature 
are trait, ability, Cognitive Style element) and then finding and 
isolating a treatment (similar terras are learning strategy, teaching 
strategy, method) that, when applied to individuals with the identified 
attribute, will consistently give the best learning score. It should 
be pointed out again that this effort on the part of psychologists has 
as its goal the development of new knowledge, laws, amd principles* 
With this goal psychologists must control their stimuli and in most 
cases they work with meaningless or esoteric subject matter. All of 
the concepts of the Educational Sciences were verified, referring to 
psychological literature similar in nature to the ATI research now 
being reported. 

Scientific researchers are understandably reluctant to make un- 
qualified statements of results. The following quote from Haskell 
(1971) is typical of the present results of ATI research. 

The programmed lesuming environment tended to favor 
those who were inclined to be slow and methodical 
(low general activity) and/or who could be character- 
ized 3s agreeable and easy to get along with (high 
friendliness), while those who were more likely to be 
characterized as aggressive (low friendliness) appeared 
to perform better under the conventional type of in- 
struction, (p. 295) 

Koran (1972) is also somewhat cautious and feels that perhaps 

...ATI research may serve as a basis for selecting sub- 
jects more likely to profit from either self-paced or 
conventional classroom instruction. Moreover, self- 
paced programs may be able to provide different instruc- 
tional materials for different types of subjects within 
the program, (p. 1^0 

Psychological researchers are looking for specific aptitudes which 
have an effect on instructional treatments. General ability measures 
such as intelligence are not very useful. Bracht (197^) writes: 

Despite tne large uumber of comparative experiments with 
intelligence as a personological variable, no evidence 
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was found to suggest that IQ score and similar 
measurements of general ability are useful variables 
for differentiating alternative treatments for sub- 
jects in a homogeneous age group, (p. 638) 

Bracht (1970) also feels administrative considerations ought to 
be taken into account for generating hypotheses about ATI. 

Experimenters should begin to formulate hypotheses 
about ATI with administrative factors such as cost 
in mind. For example, suppose treatments A and B 
cost $3^00 and $5.00 respectively, per student. If 
low-ability students perform significantly better on 
B and middle-and high-ability students do equally 
well on both, the following decisions may be made: 
(a) Give treatment A to the middle- and high-ability 
students and (b) give treatment B to the low ability 
students, (p. 6^) 

Although researchers are eternally optimistic about the results 
of their research and the progress being made to add to the fund of 
man's knowledge, their feelings about the present status of ATI re- 
search are probably summed up by Hall (197^) as he notes in his con- 
cluding statement: 

We don't know enough about scope and sequence of content; 
characteristics of learners; design and validation of in- 
structional strategies; interaction effects of learners, 
content and treatment; evaluation of student responses; 
procedures for modifying presentations; and identifica- 
tion of appropriate data for modifying the system — to 
name just a few of the variables, (p. 22) 



How Can Educational Cognitive Style Be Used 

Individual Student Counseling 

As a practical matter, the concept of Educational Cognitive Style 
has had its greatest impact on the student counseling process. A counse- 
lor attempts to determine a student's goal and then to develop a pro- 
gram which will help the student reach his goal with the greatest ef- 
ficiency. Educational Cognitive Style maps give the counselor in- 
formation about specific individual abilities. 

Suppose a counselor were to work with a student who wanted to pass 
the High School GED test. Suppose also that the map indicated that the 
student had a reading level of 6.5 and had a relatively low ability 
to acquire meaning from the spoken word (low comprehension score). If 
the student agreed that he did not like to read very much and also 
found it difficult to listen to a speech for any length of time, some 
choices would be clear. The student would have to do remedial work 
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to improre his reading level and he could spend short periods of time 
listening to tape recorded material with self -tests, if available, to 
help him absorb the content material and meaning necessary to pass 
the test. GED test items must be read. Th# nature of the task re- 
quires that the student gain meaning from reading words and quantita- 
tive symbols. He must pass a visual paper and pencil test. Short 
self-tests after a short listening experience promote test-taking 
skills and self-confidence. 

Take another example • A woman of forty whose family has grown 
has the desire to return to school. If she has no specific goal^ 
a map of her cognitive style is helpful to discuss with her the areas 
where she is particularly strong or areas where she might be weak. 
The map provides a structure and a vocabulary to talk about strengths 
and weaknesses and to discuss a program, or the remedial work necessary, 
if advanced learning activities are to be undertaken. If an individual 
heus high ability but lacks self-confidence (element Q(CS)), the map 
which shows his strength can help his self-confidence and build his 
self-image. 

If a student has a vocational goal, the map is a very good place 
to start to see if the way the student derives meaning is consistent 
with his vocational goal. It shows if desire and ability are matched. 
For example, if the student wants to be a bookkeeper and has lower 
than average ability to deal with numbers, this problem should be 
pointed out immediately. If he wants to be a chef and has a poor 
sense of tastet or smell, this poses a rather large problem and should 
be indicated immediately. If a student wantK to go into a vocation 
that requires a good academic background (teaching, law, management, 
etc.) but has an average or below average ability to deal with words 
and numbers «nd also reads with below average comprehension, he should 
be made aware of his handicap. Many individuals coming from an im- 
poverished background have not had the variety of experiences which 
let them find out what they do well. The map can give them an idea 
of how they compare with others and also can point out to them the 
areas where they are most likely to have the greatest success. 



Group Counseling 

Since all of life is a search for meaning it is essential that 
everyone understand how he, as an individual, derives meaning from his 
environment. A cognitive style :nap is not a tool to be used just by 
the counselor but is one to be used by the individual as well. Group 
counseling involves teaching a group of individuals how to read their 
personal cognitive style maps, giving the group information about what 
the elements mean and how they relate to educational and vocational 
choices they may want to make. 

The map is not a terribly difficult thing to read, particularly 
when it is one's own map. Tiiree to five hours of group instruction 
is usually sufficient. Since group work is considerably more efficient 
in terms of cost effectiveness it is ^he method of choice in some cases. 
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Exceptions occur when people have difficulty making decisions, or when, 
as occasionally happens, the map does not truly reflect what the in- 
dividual feels are his real abilities. In these latter two cases, in- 
dividual counselling is indicated. 

Planning - Collective Style 

Just as there is a theoretical average tetany set of scores there 
is theoretically a "collective cognitive style.*' A collective cognitive 
style is constructed by surveying a population to determine if more 
than 70 or SO^ (percentage chosen by the constructor) of the population 
has a style element. If so, the element is added to the "theoretical 
style." 

Ther« I0 a certain value in having information about collective 
styles for planning purposes. If one finds that the group which will 
use a facility has a miner or negligible ability to gather information 
from the printed word, two things immediately are evident. First, 
because we live in a print oriented society, some provision should be 
made for remedial reading instruction. In other words, the T(VL) should 
be augmented. Second, if the institution hopes to teach substantive 
content material during the augmentation process, much of the instruct- 
ion will have to be "given via the auditory element T(AL). 

Generally speaking, students who live in the urban ghetto situa- 
tion score lower on the theoretical elements. This statement applies 
specifically to young adults coming from the inner city areas and 
motivated to go on to Oakland Community College. Unfortunately, a 
collective cognitive style for the adult urban disadvantaged is lib- 
available. While individuals in this category may have had th.eir 
cognitive styles mapped at OCC, the information is not categorized 
in computer storage by socio-econom-i p class or by location. Also, 
the population of cognitive style maps on file would tend to be those 
of highly motivated individuals who would have had enough information 
and self-confidence to want to attempt what, for them, would be 
higher education. Three doctoral dissertations which might provide 
information about this subject are those by Baecher (1973), Robinson 
(1969) and Zapinski (1973)* Unfortunately these unpublished papers 
were not available for review by this author at the time of the report. 

It is this author's view that the best way to establish a collect- 
ive cognitive style for the adult urban disadvantaged would be to run 
a pilot study in the area to be serviced by a learning center. To 
be useful, a sample must be drawn from the population to which the 
information will be applied. Since many of the qualitative elements 
of cognitive style are culturally derived, it would appear that this 
strategy would give the best information. The research would not have 
to be terribly expensive. It might be encouraged by a college or 
university or it uight be undertaken by a researcher interested in this 
problem for its own sake. 
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Learning Environments 

Knowing what we do about the Educational Sciences, can we design 
learning environments which will be efficient? This author feels it 
is reasonable to assume that there are positive implications for learn- 
ing environments in the categories of persons, processes* properties. 



Persons 

Some form of personal contact must be made with each student. 
Since the Educational Cognitive Style Map is not made by a mechanical 
process nor is the validity and reliability of the map judged in me- 
chanical terms, the human learner must have contact with someone to 
whom he can relate. 

Earlier the point was made that it is quite possible for the test 
taker to influence the results of the inventories. Individuals also 
think of these inventories as tests which are very , very important. 
This attitude that there is a 'Vight or wrong" answer to these "tests" 
must be countered. The presence of a patient, empathetic human being 
is the best way to overcome this fear. The "counselor" might well be 
a para -professional or someone from the community who has high Q(CET) , 
Q(CEI4) and Q(CT). Someone, in other words, who is committed to society's 
roals, can feel what another person feels and can maintain a positive 
communication interaction* 

Processes 

Salomon (1972) lists three instructional processes. He labels them 
remedial, compensatory, and preferential. The remedial process tries 
to fill in gaps within th# limits of specific performances. Tlie com- 
pensatory process operates when the deficiencies are actually left 
untouched and only their debilitating effects are circumvented. The 
preferential model capitalizes on what the student is already capable 
of doing. All three processes proposed by Salomon are based on the 
assumption that the strengths and deficiencies of the student are known. 

The particular process chosen will depend on the objectives of 
the student. If someone comes to the learning center simply to learn 
survival skills the preferential process is probably best. If the 
student wants to upgrade himself in his job the remedial method approach 
is probably the best choice. If the student has an advanced vocational 
poal the preferential model should be followed, capitalizing on what 
the student is already capable of doing to give him some feeling of 
success. A parallel remedial program will fill in the deficiencies and 
gaps so further learning can take place at the advanced level. 

Cronbaoh (196?) identified four methods which have been used to 
adapt education to the individual. He lists them as adaptation within 
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a predetermined program, adaptation by matching goals to the individual, 
adaptation by erasing individual differences, and adaptation by alter- 
ing instructional method. It can be seen that an understanding of 
specific student abilities is absolutely necessary to the success of 
all four methods. Cognitive Style Happing is the best tool educators 
now have available to meet this need . 

Resnick (1972) writes 

In urbanized and industrialized societies there is pro- . 
bably no more important skill in gaining control over 
one's own life than reading and associated skills of 
literacy, (p. 7^) 

No one can really argue with this point of view, because "reading and 
associated skills of literacy" are the theoretical aspects of Education- 
al Cognitive Style. They ought to be emphasized and promoted as much 
as possible. 

However, in a population where students are more likely to have 
.qualitative ability, it seems that the multi-track approach (preferential, 
remedial, and compensatory) should be available. With all these pro- 
cesses possible, in fact probable, in the neighborhood learning center 
the only reasonable, economically feasible solution to the problem of 
enough of the right learning resources is to mediate instruction. 



Properties 

One of the things the Educational Sciences says to us is that we 
must have media. Media is particularly necessary when students are 
deficient in the theoretical abilities. A student must be able to get 
information from his environment, and media in all its forms (audiovi3U£ll 
presentations, games, films, slides, models, mock-ups, field trips, etc.) 
should be available for developing content background. 

Many general articles are written with titles which indicate that 
they relate media selection to individualized instruction. Careful 
reading thou^ , reveals no specific statements indicating that mediun 
A should be applied in situation Y. Wilson (197^^), Duane (197'+)* IXmne 
lists nine different media and nine different media characteristic?. 
There is no indication in this article, however, of the value of any 
particular medium to match any given student attribute. 

Media should be selected for its mode of inference and herein lies 
a great problem. Media producers havo made and advertised their materials 
to appeal to the widest possible audience. Educators have purchased 
and used materials of a general nature as an "aid" to general classroom 
instruction. The whole AV system is organized around this type of 
classroom instruction. To start selecting media on the basis of mode 
of inference, materials are going to have to be previewed, evaluated 
axid catalogued according to a different system. The process of con- 
structing and selecting media suggested by Van Mondfrans (1970) would 
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be a yood model to follow. 

Tne Educational Sciences also seens to dictate that spaces for 
learning be varied and flexible. Some individuals will work better as 
individuals (l). Others will learn better by operating in an associates 
(a) environment. This means carrels and tables for tlie I's, seminar 
rooms and take home materials for the A's. 

At this point let us return to Figure 2 and consider the problem 
posed by an individual (1^) who has as his GOAL to pass the GED test 
and receive a high school^ diploma. If he feels this need, but, because 
of past failures, feels he is incapable of learning, he will either 
forget it or rationalize by saying he does not really need it. Suppose 
though, that this student approached a learning center for help. The 
ACTION must be positive, helpful and reassuring, with the implicit 
attitude that the center will do its best to help. The student must 
feel comfortable, as if he is in the company of someone who understands. 
The learning center should try to have the subject evaluate hlB GOAL 
seeking experience positively so that he will want to come back for 
further help. 

The counselor at the learning center needs to be able to analyze 
the needs of the student. There is no necessity here for formal test- 
ing, but tactful questioning is needed. The concept of Educational 
Cocnitive Style can now be applied. It would be best if the student 
were evaluated by a battery of tests to determine his Educational 
Cognitive Style. However, if he refuses to do this or if the population 
using the learning center is fearful of "tests", a check sheet for an 
interview evaluation similar to that supplied in Appendix B could be 
used. 

The operator of the learning center should be able to locate 
information about the various components of the GED tests and find 
learning packages which will prepare the student for each section of 
the test. The student should meet with success on the first few visits 
to the learning center. This means that the instruction shouxaoe 
in small package, so that limited goals may be achieved in a relatively 
short time. Subtasks need to be established so that the student can 
see progress toward his ultimate goal. 



Leaminf^ Materials 

To equip a learning environment in harmony with the Science of 
Educational Cognitive Style there are a number of options, each having 
its strong and weak points. Since under normal conditions most of the 
information one receives comes through the visual and auditory senses 
it would seem reasonable to equip every learning center with basic 
devices to test these senses. Simple reading charts for testing near 
and far vision would be adequate at the beginning. If, however, a 
subiect has a great deal of trouble reading and all other indications 
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are that he has the vocabulary and the ability to recognize printed 
words, it might be well to either have an eye movement camera avail- 
able or be able to send the student to a central location to test his 
eye movement pattern while reading. 

Some device to test a person's ability to hear and comprehend 
speech would seem in order also. This need not be a complex or ex- 
pensive audiometer, but rather a simple screeninf; device — perhaps a 
standard tape recording to be played back to the subject through ear 
phones . 

When equipping a learning center for students one has four dif- 
ferent options. They are 1.) get one of everything, 2.) buy nothing 
until something is needed, J.) concentrate on qualitative media and 
concentrate on theoretical media,* 

If one were to buy one of everything it would probably be found 
that some items, equipment and material would not be used and the in- 
vestment in these items would be lost. If, on the other hand, one 
opts to b«y nothing until it is needed for a curriculum, purchase?; 
would have to be expedited. Students might well lore interest if 
they were not able to get the material they needed quickly. 

If the curriculum of the learning center is content-oriented for 
survival skills, the qualitative media of both sight and sound with 
motion and color would seem to be in order. It would seem likely also 
that the adult urban disadvantaged would find it more difficult to 
gain meaning fron the printed page than from the spoken word and the 
qualitative aspects of pictures because of environiMent and past learn- 
ing experiences. Color is known to motivate, as are motion, music 
and the other qualitative aspects of the sound-color-motion presenta- 
tions of film or television. 

If the curriculum of the learning center were to concentrate on 
the theoretical aspects of information processing so students could 
learn in an academic setting toupgrade themselves in their jobs or to 
prepare themselver for higlier education, the choice would have to be 
a heavy dependence upon the printed media to augment the student's 
ability to gain meaning from printed material (theoretical symbol*). 
Cince certification requires the ability to take and pass examinations, 
theoretical symbol j recessing of information must be augmented. 

It is difficult, if not impossible, to point out specific media 
to be used for specific purposes until those purposes are established 
and individual learners are identified. Each medium may provide exampl( 
of all the different s^bolic mediations and probably none of the media 
is mutually exclusive. Gagne, in a speech to a DAVI conference (i960) 
made the following statements "...no single media is likely to have 
properties that malce it best for all purposes." "...the most important 



♦Theoretical media includes any medium in which, the content ir. 
primarily words and/or numbers presented visually or aurally. 
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single criterion for choice of medixxm is often the nature of the 
learning task itself." The answer to the question of which media to 
use may be foimd by "matching specific instructional functions with 
media. * This author feels Educational Cognitive Style concepts point 
to the truths of these statements. 



Conclusion 

A number of final statements need to be made: 1. The Educational 
Sciences is a conceptual framework for the applied field of education. 
It should not be considered a single science or the science of education. 
2. The Educational Sciences exist as a functioning system which can be 
added to or modified as further empirical data is gathered. 5. The 
fourth Educational Science, Educational Cognitive Style, is a concept to 
help students know themselves, at the same time helping counselors, 
administrators and teachers understand their students, k* The Educa- 
tional Cognitive Style of an individual is neither good nor bad. It 
merely represents the interactions of the many individual cognitive 
elements and reflects the way a person searches for meaning in his 
environment. 

This paper has attempted to present the Educational Sciences, and 
in particular, the concept of Educational Cognitive Style as an integrated 
system of ideas for looking at the individual students. Consideration 
haB been given to the testing methods, both formal and informal, that are 
possible. No recommendation has been given, nor is one warranted, to 
indicate which type of evaluation is most useful since validity and reli- 
ability depend upon how well the map reflects the individual. The uses 
of Educational Cognitive Style for individual student counseling were 
given. Preference was shown for individueil student counseling. The fact 
that no collective Cognitive Style presently exists for the adult urban 
disadvantaged was noted. Learning environments were suggested and 
particular emphasis was placed on the idea that mediating the learning 
environment seems to be the only practical solution to individualization. 
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Definitions of Terras Unique to the Educational Sciences - "taken 
frora: THE EDUCATIONAL SCIENCES, Dr. Joseph E. Hill, Oakland Coraraunity 
College, No Date, lip. 



The four theoretical syrabols are: 

T(VL) Theoretical Visual Lingusitic - ability to find raeaninp: frora 
words you see. A raajor in this area indicates soraeone who 
reads withbetter thein average comprehension. 

T(AL) Theoretical Auditory Linguistic - ability to acquire raeaninf 
throufh hearinc spoken words. 

T(Vvi) Theoretical Visual Quantitative - ability to acquire meaning 

in terras of numerical symbols, relationshipn, and raeasureraents. 

T(AQ) Theoretical Auditory ^quantitative - ability to find raeaninc 

in terms of numerical symbols, relationships, and raeasureraents 
that are spoken. 



The five qualitative syrabols associated with sensory stirauli are: 

v^(A) v^ualitative Auditory - ability to perceive raeaninp: throufl; 

the sense of hearing. A raajor in this area indicates ability 
to distinguish between sounds, tones of rausic, and other purely 
sonic sensations* 

^c(O) qualitative Olfactory - ability to perceive meaning through 
the sense of sraell. 

.,*(S) qualitative Savory - ability to perceive raeaning by the sense 
of taste. Chef *s should have highly developed qualitative 
olfactory and savory abilities. 

^^(T) qualitative Tactile - ability to perceive raeaning by the sense 
of touch, teraperature, and pain. 

.^(V) Qualitative Visual - ability to perceive raeaning througli sight. 



The qualitative syrabols that are prograraraatic in nature are; 

cjp) Qualitative Proprioceptive - ability to synthesize a number^ 

of symbolic mediations into a perforraance deraandin;:: raonitorinn 
of a complex task (e.,-. , playing a raucical inctrument, type- 
v/riting); or into an immediate awareness of a possible set 
of interrelationships between symbolic medialionc, i.e., deal- 
ing with ^ signs." While qualitative proprioceptive symbolic 
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intelligence is most readily observable in seemingly automatic 
motor responses such as reading and playing music, certain 
types of theoretical mediation also require qualitative pro- 
prioceptive codes. For example, the synthesis of a number of 
symbolic mediations is evident when an individual upon seeinri 
a sif^n of smoke immediately interprets it as evidence of fire 
and experiences an interplay of many sensations includin<^ 
smell of smoke, and sensation of heat. In this instance a 
network of previous experiences and related associations 
produces the theoretical mediation of fire along with the 
other qualitative aspects. 

Q(PD) ^qualitative Proprioceptive Dextral - a predominance of rif;it- 
eyed, right-handed and right*- footed tendencies (a typically 
right-handed person) v lile synthesizing a number of symbolic 
mediations into a performance demanding monitoring of a com- 
plex tasK (e.^., playing a musical instrument, typewriting). 

vi(PK) Qualitative Proprioceptive Kinematics - ability to synthesize 
a number of symbolic mediations into a performance demanding; 
the monitoring of a complex physical activity involvinr motion. 

'<2(P3) Qualitative Proprioceptive Sinistral - a predominance of 

left -eyed, left-handed and left-footed tendencies (a typically 
left-handed person) while synthesizing a number of symbolic 
mediations into a performance demanding monitoring; of a complex 
task (e.^., playing a musical instrument, typewriting). 

Q(PTl^) v^ualitative Proprioceptive Temporal - ability to synihesi^.e a 
number of symbolic mediations into a performance demandin/: the 
monitoring of a complex physical activity involving tirrin/> 

The remaining ten qualitative symbols associated with cultural codes 
are: 

Q(CEM) Qualitative Code Empathetic - sensitivity to tha feelings of 
others; ability to put yourself in another person's place and 
sec things from his point of view. 

.(CSS) Qualitative Code Esthetic - ability to enjoy the beauty of an 
object or an idea. Beauty in surroundings or a well-turned 
phrase are appreciated by a person possessing a major strength 
in this area. 

.,(CET) qualitative Code Ethic - commitment to a set of values, a group 
of principles, obligations and/or duties. This commitment need 
not imply morality. Both a priest and « criminal may be commit- 
ted to a set of values although the 'Values may be decidedly 
different." 

Q(CK) Qualitative Code Histrionic - ability to exhibit a deliberate 
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behavior , or play a role to produce some particular effect on 
other persons. This type of person knows how to fulfill role 
expectations. 

%(CK) Qualitative Code Kinesics - ability to understand and to com- 
municate by non-linguistic functions such as facial exprefjsions 
and motions of the body (e.g., smiles and {restures). 

,(CKH) qualitative Code Kinesthetic - ability to perform motor skills, 
or effect muscular coordination according to a recommended, or 
acceptable, form (e.g., bowling according to form, or rolf- 
ing). 

.^(CP) Qualitative Code Proxemics - ability to judge the physical and 
social distance that the other person would permit, between 
oneself and that other person. 

Q(CS) Qualitative Code Synnoetics - personal knowledge of oneself. 

vJCT) Qualitative Code Transactional - ability to maintain a positive 
communicative interaction which significantly influences tiie 
goals of tiie rersons involved in that interaction (e.g., ealee- 
manship) . 

*^(CTM) Qualitative CoJe Temporal - ability to respond or behave accord- 
ing to time expectations imposed on an activity by members in 
the role-set asr.ociated with that activity. 

Tiie three cultural determinants of the meaning symbols are: 

(i; Individuality - the "individuality" influence is frequently 
reflected by the individual's need to quote definitions, or 
explain situations, in his own words. 

(A) Associates - the "associates" influence is frequently evi- 
denced by an individual who understands that which is under 
consideration, but explains or discusses these Matters mainly 
in the words of his associates who may be involved with him 
in the situation. 



(F) Family - the "family" determinant is frequently portrayed by 
the individual possessing it through examples he may use in 
explaining a situation or solving a problem (e.g., either 
parents, children, wife, husband, sibling, cousin, etc., are 
used to illustrate a situation analogous to the one under 
consideration) . 

The elements which indicate an individual's modality of inference are: 
(K) Magnitude - a for;:i of "categorical reasonin?:" that utilizes 
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norms or categorical classifications as the basis for accept- 
ing or rejecting an advanced hypothesis. PersonB who need to 
define things in order to understand them eflect this modality. 

(D) Difference - This^ pattern suggests a tendency to reason in terms 
of one-to-one contrasts or comparisons of selected character- 
istics or measurements. Artists often possess this modality 
as do creative writers and musicians. 

(R) Relationship - this modality indicates the ability to synthe- 
size a number of dimensions or incidents into a unified meaning; 
or through analysis of a situation to discover its component 
parts. Psychiatrists frequently employ the modality of re- 

j lationship in the process of psychoanalyzing a client. 

(L) Appraisal - is the modality of inference employed by an in- 
dividual who used all three of the modalities noted above 
(M,D, and R) , giving equal weight to each in his reasoning 
process. Individuals who employ this modality tend to 
analyze, question, or in effect, appraise that which is under 
consideration in the process of drawing a probability conclusion. 

(K) Deductive - indicates deductive reasoning, or the form of logical 
proof used in geometry or that employed in syllogistic reasoning. 
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Respond to the statements below by checking the one word which most nearly 
represents your feeling about each statement. 

USUALLY SOMETIMES NEVER 

THEORETICAL AUDITORY QUANTITATIVE T (AQ) 

1. I find it comfortable to add spoken or dictated 
numbers mentally. 

2. 1 quote statistical data in order to prove my 
point in an argument. 

3. Verbal mathematics tests are easier for me 
than written mathematics tests. 

4. When taking courses in mathematics, I find it easy to 
•'talk in formulas" with my classmates and teachers. 

5. It is easy for me to remember the numbers and 
formulas I have heard during a conversation. 

6. I can remember a telephone number once I have 
heard it. 

7. 1 discuss "sale" prices with others before I 
go shopping. 



raEORETlCAL VISUAL LINGUSITIC T(VL) 

1. My written explanations are more understandable 
than my spoken ones. 

2. 1 prefer classes which rely heavily ton textbooks 
for information. 

3. 1 score high on achievement tests which depend 
upon reading comprehension. 

4. 1 prefer maps to verbal directions when I am 
going to a strange place. 

5. I prefer to read a newspaper myself rather than 
have someone read it aloud to me. 

6. 1 prefer to read directions rather than have 
someone interpret them to me. 

7. I understand more easily when 1 read information 
-rather than when 1 hear it. 



QUALITATIVE CODE KINESTHETICS Q(CKH) 

1. When it is necessary, I can repair objectr with- 
out watching my hands. 

2. I feel I am better coordinated than most 
people. 

3. Learning to throw a ball the right way is 
important. 

4. When learning a new dance, 1 am willing to 
practice the steps until 1 can do them perfectly. 

5. To become a good typist, 1 would practice 
correct finger movements. 

6. 1 have enjoyed acquiring good motor skills so 
that 1 compete successfully in sports. 

7. 1 have practiced handwriting skills so that I 
V7rite legible now. 
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USUALLY SOMETIMES 



QUALITIVE CODE PROXEMICS Q(CP) 

1. 1 would wait to be introduced to a famous 

person rather than introduce myself. 

2. 1 prefer to ask favors of close friends and asso- 
ciates rather than from work supervisors. 

3. 1 can recognize those who will welcome friendly 
overtures from me. 

A. Unless spoken to first, 1 do not speak to a 

supervisor. 

5. First names are good if the other person 

prefers first names. 

6. If I bump against another person in a store, 

1 know whether to apologize profusely or with 
a single word^ 

7. 1 know which strangers enjoy a pat on the back 

if 1 have an occasion to congratulate them. 

CULTURAL DETERMINANTS 1 (Individuality) 

1. 1 make my own political choices. 

2. One^s religion is a purely personal decision. 

3. I would rather do things my way even if this 
does not conform to the expectations of my family 

or friends. 

4. When given a problem to solve, 1 determine the 

best solution by myself. 

5. 1 do not need others to help me make decisions. 

6. After gathering data from many sources, I make 
decisions alone. 

7. When given a job to do, 1 prefer to do it myself. 

MODALITY OF INFERENCE M (Magnitude) 

1. 1 work best in an organized or structured sit- 
uation. ^ 

2. 1 have no sympathy for people who break the 

law. 

3. Life is simple if you go by the rules. 

4. I prefer working in situations where standards 

and rules are stated explicitly. 

5. In recreation as well as work and life in general, 

1 find it essential to "play oy the rules.** 

6. When shopping for clothes, I buy without further 
comparison if I find the article 1 had in mind. 

7. In evaluating the performances of others, 1 find V 
it important to determine the standards which 

were set for them. 
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THE NEIGHBORHOOD LEARNING CENTER 

The principle function of the Neighborhood Learning Center, accessible 
to all on a need basis approximately l8 hours per day throughout the year, 
is to provide the materials, the equipment and the facility in which one 
can acquire the skills, attitud^ps or knowledge needed on three levels — 
survival, developmental and/or academic. In terms of the probable numbers 
of people making use of the NLC during any one day, although the gross 
number will vaiTr with the time, seasons and attitudes of the people in the 
area, it is assumed that no more than fifty persons will be at the center 
at any one time. Further, it is presupposed that probably no two persons 
will be in need of the same material at precisely the same time and that 
therefore, people will want to study individually rather than in a group 
situation. To be able to provide appropriate facilities, it is suggested 
that a minimum area of I8OO squaure feet be divided into six areas to service 
these persons. (See OTPICAL FLOOR PLAN Attached). 

The major part of this facility will house at least 48 individual 
carrels located in an area approximately JO x 42 feet* Here we find free 
standing «6 well as peripherally mounted carrels, which provide approximately 
6 square feet of work space apiece. Each of the wall carrels should have 
a double electrical outlet attached to it in order that materials may be 
viewed using any machine which operates on electricity. The carrels which 
are free standing in the center of the room should be located under the 
ceiling li^ts such that there is a minimum of 5 foot candles of illumination 
on the surface for easy viewing of the print materials to be used. Because 
the wall-attached carrels will utilize projection equipment, it is most 
desirable that the periphery of the room have indirect lighting controlled 
by a dimmer switch on each of the three walls in order to insure that the 
area may be darkened to a minimum of l/lO foot candle of illumination at 
the point of projection on the facing wall or on a rear-screen unit used 
in the carrel. Light control in the rest of the NLC (toilet, equipment 
storage closet, materials storage, conference and administrative section) 
should be appropriate to the functioning of th respective areas. 

In the event an area chosen for the NLC has front-facing windows, it 
should be desirable to cover these windows with light exclusion as well 
as light diffusion shades. During the darker days of the year, little 
ambiant sunlight will show into the room to prevent projected pictures from 
being visible to the learners, but as the days move toward spring and summer, 
it is very possible, depending on the physical orientation of the center, 
that at times light would have to be subdued in order that people can work 
in comfort, while at other times light will have to be excluded entirely. 
In order to accomplish this goal, the two types of Hght control will have 
to be placed on the windows. 

Since much of the learning at the peripheral study carrels will be 
involved with the use of projection/viewing equipment, careful consideration 
must be given to the electrical and ventilating systems built into the NKI. 
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Typical electrical power requirements are as follows: 



Item 



Power in Amperes 



16 mm sound motion projector 

opaque projector 

overhead projector 

slide projector 

8 mm film projector 

tape recorder 

record player 

TV receiver 



9 
9 
'f 

5 
1 
1 
1 
2 



Multiplying these numbers by the number of peripheral carrels (28) we find 
that it is meet desirable that several different lines be locabed on the 
wall area rather than a single service supplying electrical power to all 
carrels on the same wall. 

Similarly, because there may be as many as persons working at the 
carrels at any one time, and because several pieces of equipment may generate 
additional heat in the room, a climate controlling air conditioner would be 
most desirable. It should be noted that a minimum standard for air exchainge 
in a room is 15 cubic feet of air per minute per person. 

Since a comfortable learning environment should be the hallmark of the 
NIX), it is strongly recommended that the ceiling be acoustically treated 
so that noise from the projectors and others working will not affect persons 
in adjoining carrels. To aid even fxirther in the attempt to control the 
noise level, carpeting should also be installed at the time the NLC is being 
prepared. 

Once the carrels have been installed, and the lighting, heating and 
ventillation taken care of, the other five areas should be developed. The 
materials most appropriate to the disadvantaged urban adult will be books, 
pamphlets and other print materials written in Spanish and in basic English 
which persons will find located in the central Material Storage Areas which 
are located between the carrels and the other areas of the room. There 
should be flourescent lifting fixtures immediately above this area so that 
it will be easy to retrive materials from the floor to ceiling shelves lo- 
cated there. Further toward the equipment storage room is a larger Materials 
Storage Area which will house the bulkier filmstrip packages, the slide/sound 
materials, the cassette and reel-to-reel tape recordings, the 8 mm loop 
films, the records and the models, flat print pictures that will be available 
to the learners. Finally, located near the Conference area of the Center 
and close to the administrative desk will be several lockable cabinets and 
closed shelves to be used as storage area for materials/equipment coming 
from, or to be sent from the center to, another agency. Immediately behind 
this area and facing toward the carrels will be a materials storage area to 
house materials being worked on by individual learners, such as notebooks, 
pens/pencils, inilers, etc. which can be left in the airea overnight. 

In the far right corner of the Center is an Equipment Storage Room. 
Here we find two carts which will be used to transport equipment from the 
Storage Room to the carrels and then back again. On the storage shelves 
will be the projectors, reels, spare bulbs, springs and tools which can be 
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used to maintain and to repair the equipment needed to view the materials. ^ 

Bordering on the Storage Room are the toilets and immediately adjacent 
to that is the area for the administrator and clerk who will staff the NLC. 
A telephone, typewriter and file will be all the necessary accounterments 
as most of the work of the center will take place in the carrel area. 

The conference area will also serre as a reception and group discussion 
area and will be ««ed for counseling when required. It will be furnished 
with comfortable upholstered chairs and low tables to provide some **home- 
like" atmosphere near the entry to the center. 

The question of what materials should be housed in a Neighborhood 
Learning Center devoted to helping urban disadvantaged adults reach new 
levels in their quest for survival remains a secret — a secret still mystify- 
ing the staffs of JESI, Neighborhood Youth Corps, etc. All that is really 
known at this date is that there are a few projects that have developed 
indigenous materials and procedures which have helped others in other urban 
areas (see Projects Related to Teaching the Adult Disadvantaged and Materials 
and Programs Found Effective in Teaching-learning Situations for Minority 
Adults, attached). Some of the characteristics of the materials found most 
effective were they that were bi-cultural, sequenced, programmed, had rele- 
vancy to job opportunities, were visually oriented and were regularly and 
frequently available to anyone who wished to use them. Contact with each 
of tlie organizations listed in the attachments would have to be made to 
ascertain the best available materials based on their experience. 

In order to help a person keep track of the work which he/she will do 
at the Center a Self-Help Card system for monitoring one's progress should 
be kept on file (see attached form). Due to the fact that a learner may not 
be able to come to the Center regularly, this card will help reorient the 
person to the objectives to be achieved during the next visit. In addition, 
this card will facilitate the locating and retrieving of the necessary equip- 
ment and materials at the next learning session. Finally, this card pro- 
cedure will aid in the identification of the appropriate time during which 
certain equipment or particular materials should be inspected or removed from 



The cost estimates for establishing a Neighborhood Learning Center will 
vary, but there are some materials as well as equipment costs that can be 
kept in mind on a per unit basis. Such audio-visual materials as computer- 
originated data and broadcast instructional television programs do not meet 
the needs of persons attending the NLC due to the tremendous cost of equip- 
ment for which tiiere is a dearth of software. We must focus on the costs 
for commercially prepared filmstrips, audio tapes, recordings, slides, study 
prints, globes, transparencies and 8 mm cartridge films. The following are 
representative costs per unit of materials mentioned above:* 



service. 



Filmstrips 
Audio Tapes 
Records 



«7 
S6 

«5 



*Erickson, CWH, Administering In s tructional Media Programs , MacMillan 



Co., N.Y. p. 550. 
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Slide Sets 

Study Print Sets |if 

Globes 150 

Transparencies $lf 

Costs for Packets of Media arerage: 

8 Dua cartridge film set (10 film) |600 

Audio tape sets (20 tapes) |60 

Slide sets (JO slides) |15 



Filiastrip Sets (silent) {k filostrips) $12 
Filmetrip Sets (sound) (4 filmstrips) $20 

It should be pointed out, however, that much of the materials to be used 
in a NIC must address the question of how the neighborhood itself operates, 
and to that end, some slide and filmstrip production, 8 mm films and audio 
tape recordings should be produced locally* 

Tlie costs for the hardware to furnish the Center will be most heavily 
influenced by the installation of the fifty or more carrels which are found 
in the Center* It is possible to purchase commercially produced carrels. 
Three popular manufacturers are listed below:' 



Howe - CLI Study Mastr 
MFC - Flexi Carrtl Model 
Rheem LC297 

These are all wall placed carrels. 



9128.50 w/li^t + AC outlet 
$65*00 " " " 
$68 - 95-25 " " 



Howe - Ct5'+^ Pin ^eel $75*50 per position 

McNeff - 200 Sk Rossette Acousti-Carrel $115.00 " " 
Guild - 1000 Sh $125.00 " ^ 

These are all free standing units of or 6 bays. However, it is appropriate 
to point out that it is very possible for individuals to make their own 
carrels and save a large amount of money. ' One method is to purchase wood 
locally and to make carrels which would be basic enclosures in which people 
could find privacy for study. The problem is that with the cost of wood 
for framing, the purchase of plywood for dividers and the cost of electrical 
outlets and light fixtures, little savings will be realized. Another alter- 
native however, is the use of TRI wall. This cardboard-like composition 
material is available for about $7 per sheet (7*) and it can withstand a lot 
of use. This material has been used and promoted by Education Facilitills 
Laboratories (Madison Avenue, N. Y.) and Educational Development Laboratories 
(Newton, Mass). It would seem a thorough investigation i'h the use of this 
material is appropriate. 

A final comment concerning costs for materials and equipment. Replace- 
ment due to accidental damage averages about 29^ of materials per year and 
13^ of the cost of equipment per year. For replacement due to normal wear 
and tear, 8^ of the materials should be figured (after the second year of 
operation) and 12^ replacement of equipment should be expected (after the 
third year of operation based on each piece utilized at leae?t three times 
every week). Replacement due to revision or substitution of materials should 



be pegged at about 5^ per year baaed on the monitoring of software requested 
by NLC users. 

The types and makes of equipment to be made available are suggested by 
the materials to be housed in the Center. Attachc^d'ls a list of equipment 
and their prices* as of 1973-7^ a« reported by*t}ie National Audio Visual 
Association in the 19th Edition of the Audio Visual Equipment Directory. 
Until specific program materials (software) are selected no recommendation 
can be made on the number of various equipment units needed by each NLC. 



Equipment List 

8 mm Motion Picture Projectors 

Ehtagraphic 120A 
820A Silent Film Loop 

Filmstrip Projectors (silent) 

7^5-C Specialist Autoload 
VR 25R 

28a6A Remote Control 

Filmstrip Projectors (w. sound) 

lkk2S3G (Records) 
SSAC (Tape Cassette) 
Messanger VII (Tape 
Cassette) 

Filmstrip Previewers (silent) 
735 

Study Mate II 
Superviewer V13^ 

Slide Projectors 

Ehtagraphic Model B~2 
Preview, AV-II, 669^ 

Record Players 

ATC-302 Instant Replay 
AVT-20B 

275-5AV Portable 



Mf£. 



Eaetman Kodak Co. 
Technicolor Inc. 



Bell 8e Howell Co. 
Viewlex, Inc. 
Dukane Corp. 



Dukana Corp. 
Viewlex Inc. 
Graflex Dirision 



Bell & Howell 
Graflex DiTi»ion 
Viewlex Inc. 



Eastman Kodak 
Honeywell Audio Visual 



Audiotronics Corp. 
NewcoBb Audio Products 
Rheem Califone 
V-M Corp. 



Audio Tape Recorders/Players (Reel-Reel) 



7OTC 

TG 106 AV 
602** AV 



Rheem Califone 
Sony Corp. 
Wollensak/JM Co. 



Cost 



lMf.50 



159.95 
l6't.95 
1(59.50 



ZhO.OO 

29't.95 
26't.50 



3't.95 
27.50 
5't.95 



159.00 
219.50 



9'».95 
9't.95 
98.00 
7^.90 



220.00 
189.95 
189.95 
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DVIO 

Audio Tape Recorders/Players (Cassette) 

305OA Bell 8c Howell Co. 59.95 

AV-77 Rheem Ccklifone f 65.00 

^"66 Sony/Suptrscope Inc. 59*95 

Projection Carts 

C^2E Bretford Mfg. Inc. 79.OO 

1-5^2 Jack C. Coffey Co. 78.7O 

W^2E H. Wilson Co. 53.00 

Storage Cabinets 



200 Series Stacking Cabinets Bretford Mfg. Inc. 276.00 

Luxor Unlimited Jack C. Coffey Inc. IO9.80 - 19if.80 

Instructional Materials 

Filing Cabinet* H. Wxlson Corp. 29.00 + 

Reading and Tachistoscopic Devices 



Pa Ser Projector Cardinal Associates I69.OO 

Controlled Reader Junior Educational Development Lab. 220.00 
Tach-X Tachestoscope " 210.00 

Pacer 121A Psychotechnics Inc. 9it.00 

Television Receivers 



CVH-1200 UA (color) Sony Corp of America 595.00 

CT-25V (color) Matsushita Electric Corp. 550.00 

D88OO (color) Magnavox Video Systems it 95. 00 
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PROJECTS RELATED TO THE TEACHING OF THE ADULT DISADVANTAGED 
VASHUWTON, D.C. PROJECT ^OO" 

The District of Columbia Board of Education, Washington, D*C* 

1, To provide innovatiye adult basic education in such areas as conununi- 
cation skills, computational skills, citizenship education, consumer 
education, health, hygiene, safety, and family life education* 

2* To provide instruction that helps enrollees to cope in many worlds - 
at home, in the nei^borhood, and on the job. 

3* To cooperate with agencies in the development of specialty or generic 
curricula* 

h. To cooperate with different agencies in providing counseling, job place- 
ment, and job development. 

5. To provide overall staff development for ABE teachers and counselors. 

DEMONSTRATION AND EVALUATION OF PROGRAMMED LEARNING IN ABE LEARNING CENTERS 
Department of Education, Office of Education, Trenton, New Jersey 

1. To reach, involve, and motivate undereducated , non-contributing members 
of society through innovative ABB. 

2. To use innovative methods and materials in cozmection with existing 
ABE resources to provide a comprehensive program with MDT Multi-Skill 
Centers. 

3. To develop, demonstrate, and evaluate innovative approaches to ABE 
through programmed materials, individualijted instruction, one-to-one 
tutorials, and TV tapes • 



THE URBAN ADULT EDUCATION INSTITUTE ^ 
The Detroit Public Schools, Detroit, Michigan 

To identify ways to broaden and increase educational and employment opportuni- 
ties for uneducated and undereducated adults through multi-media approaches 
using the latest in educational technology, including programmed instruction 
and other forms of self -directed learning experiences. 



OPERATION WORDPOVER 

Chicago Committee on Urban, Opportunity , Chicago, Illinois 
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To equip four Urban Progress Centers with the means to give wordpower 
training to area residents. The proposal is based on two premises: 

The education of the functionally illiterate youth and adult 
must be an educational and social experience which prepares the 
enrollee to cope with the world of work in an urban env7.ronm^nt • 

The Urban Progress Center, with its xmique meshing of human and 
enriroxunental derelopment services, is a setting in which this 
process may occur with the greater effectiveness. 



A MULTI-AGEE3ICI DEVELOPMENTAL ADULT BASIC EDUCATION PROGRAM 

The Massachusetts State Department of Education, Boston, Massachusetts 

To coordinate with Harvard University, Boston University, the University 
of Coxmecticut, and Action for Boston Community Development, Inc., in 
planning a multi -agency developmental Adult Basic Education Program 
combining innovative curriculum design and computer assisted instruction. 

PROJECT COOPERATION (THE MARTIN LUTHER KING, JB., PROJECT) 

The Berkeley (California) Unified School District, Berkeley, California 

1. To provide jobs for the undereducated and underemployed. 

2. To improve basic competencies for continuing employment. 

3» To enlist labor unions, community agencies, the public schools and 
industry in these efforts. 

^. To provide activities necessary for developing participants* social 
skills. 



NEW CAREERS AND INDUSTRIAL EDUCATION CENTER 

The University of the State of New York, New York, New York 

1. To demonstrate a new system for bringing the unemployed and unemploy- 
ables and the partially employed into jobs* The job is the major goal. 

2. To demonstrate a partnership between a leading State educational agency 
and private business. 

AN EXPERIMENT IN TRADE-RELATED ADULT BASIC EDUCATION 

Laborers* International Union of North America, Local A25 in cooperation 
with Leo Kramer, Inc. 
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!• To expand knowledge of teaching techniquta and methods for stimulating 
and motirating disadvantaged adults. ^ • 

2# To train local union leadership in the use of instructional techniques 
and materials (including audio-visual equipment) relevant to program. 

3^ To develop and produce materials from the world of work for building 
reading and computational skills. 

^. To mesh the projact with ongoing pre-vocational skills program in txnion. 

5. To join with other community resources in upgrading the skills of the 
hard-core unemployed. To take ABE to the Community and to work with 
Model Cities, CEP, WIN, The National Alliance of Businessmen, and others. 



CCWRDINATION OF USE ADULT BASIC EDUCATION OOMPONiafTS OF FOUR FEDERALLY 
FUNBED ACaBNCIES IN THE KANSAS CITT (MISSOURI) METROPOLITAN AREA 

The School District of Kansas City, Kansas City, Missouri 

1. To combine the resources of the ABE program funded by the Office of 
Education and the ABE components of the MDTA, CAP, and Work Experience 
programs for a more concentrated and effective program. 

2. Reach the hard-core under educated who have not been reached by on-going 
programs, using pertinent techniques of recruitment and location of 
educational facilities. 

3. To collect data on the functions of the different techniques and services 
used in the project. To analyze the data and to determine which techni- 
ques and services — singly and in combination — best promote student 
participation and learning as measured by standardized tests. 

QUITMAN COUNTI MISSISSIPPI, ADULT LITERACY PROGRAM 
Mary Holmes Junior Collepe, West Point, Mississippi 

1. To identify and select existing adult education materials adapted to 
specific needs of the rural Negro community in the deep South and develop 
new materials* 

2. To develop a student-centered curriculum and student developed materials. 

3. To identify new strategies for educating the illiterate and semi-illiterate 
adults. 

To identify guidelines for the establishment and administration of 
commpjLniiy-based adult education programs. 

A DEMONSTRATION, DEVELOPMENTAL, AND RESEARCH PROJECT FOR PROGRAMS, MATERIALS, 
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FACILITIES, AHD EDUCATION TECHNOLOGY FOR UNDEREDUCATED ADULTS 
Morehead State Univereity, Morehead, Kentucky 

1. To develop a demonstration and research center within the Appalachian 
Region to focus increajjed attention on the umemployed or underemployed, 
undereducated populus from poverty-ridden families in an area with a 
predominately rural clientele. 

2. To mobilize all resources in the area, such as educational programs 
adminiattred by the State Department of Education, Community Action 
Agencies, Regional Educational Laboratories, Vocational Rehabilitation, 
Economic Security, Public Health Depairtments , and other agencies serving 
the same population. 



THE DESIGN AND DEMONSTRATION OF A LEARNING-CENTER INDUSTRIAL SITE CONCEPT 
IN ADULT BASIC EDUCATION INCLUDING AN EVALUATION OF THE EFFICACY OF THE 
SYSTEM IN A RURAL STATE 

The University of Arkansas, Fayetteville, Arkansas 

1. To work with industry and the community to provide ABE for persons in 
locations across the State where the growing industries are creating 
jobs. 

2. To develop methods of recruitment, teaching skills, materials, and 
supporting services that will assist project participants in the transi- 
tion from rural life in newly industrialized areas. 

3» To define and coordinate the roles of the University and the State 

Department of Education and other community agencies to support the ABE 
progra«, particularly in establishing programs for the disadvantaged 
adult. 

^. To provide a base for continuance of the programs initiated by the 
project after discontinuance of federal funding drawing on State, 
industrial, and local service agencies and organizations. 



EXPERIMENT IN MOTIVATING FUNCTIONAL IIJ[.ITERATES TO LEARN 
Tuskegee Institute, Tuskegee, Alabama 

1. To carry out experimentation and validation of techniques used in 
teaching rural functional illiterate adults, giving them limited stipends 
prorated on performance to motivate them. 

2. To give meaningful counseling and guidance to the participants and their 
families, (b) to identify among the participants those who can benefit 
from further academic or skill training and to make the necessary re- 
ferrals, and (c) to initiate self-help programs in economic improvement 
with those involved in the experimental program. 
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INDIVIDUALIZED EDUCATION CENTER FOR MEXICAN-AMERICAN AND PUBLIC AID 
RECIPIENTS 

I^cMinnville Public School, District No. McMinnville, Oregon 

To develop a programmed learning educational center oriented to the needs 
of the Spanish-surnamed American. 

A TOTAL SYSTEMS APPROACH ATTACKING THE EDUCATIONAL PROBLEMS OF THE 
ILLITERATE SPANISH SURNAMED ADULTS 

Southwestern Cooperative Educational Laboratory, Inc. (SWCEL) Albuquerque, 
New Mexico 

To help the illiterate Spanish sumamed adult 

1. To develop English skilla. 

2. To develop culturally appropriate behavior patterns through TV, films, 
instructional materials, etc. 



A CENTER FOR ADULT BASIC EDUCATION LEARNING (PROJECT CABEL) 

Fairfax and Arlington Counties, City of Alexandria, Virginia, Baileys 
Cross Roads 

1. To develop a national evaluation center for A4alt Basic Education 
instructional materials. Materials vill be collected from State 
Directors of Adult Basic Education, publishers, testing services, and 
other Government agencies to be validated with the varied populations 
of the greater metropolitan area. 

2. To develop evaluation models to determine the applicability of specific 
materials for particular sub-groups within the general population. 

DIAGNOSTIC DEVELOPMENT DIMONSTRATION PROJECT IN THE PROCESSES OF EDUCATING 
ADULT MIGRANTS 

National Educational Associates for Research and Development, Inc. Fort 
Lauderdale, Florida 

To develop a prototype system to demonstrate how many problems related to 
educating a group of mobile persons may be overcome at a reasonable cost. 

A DEVELOPMENTAL AND DEMONSTRATION PROJECT IN THE USE OF MODERN EDUCATIONAL 
TECHNOLOGY FOR THE INSTRUCTION OF UNDEREDUCATED ADULTS 

North Carolina State University, Raleigh, North Carolina 
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To identify, develop, and evaluate innovative materials and instructional 
systems that will accelerate and enhcmce learning for under educated 
adults througJ:x the use of educational technology, and media. 

THE EVALUATING OF GUIDANCE-COUNSELING SERVICES IN THE OFFICE OF EDUCATION 
REGION VII AND THE DEVELOPMENT OF AN EFFECTIVE GUIDANCE COUNSELING 
PROGRAM FOR ADULT BASIC EDUCATION STUDENTS 

The University of Texas at Austin 

1. To evaluate current ABE guidance counseling practices and procedures* 

2. To develop an educational model for local school districts. 

3. To produce a teacher-training and counselor training in-service package. 



MATERIALS AND PROGRAMS FOUND EFFECTIVE IN TEACHING-LEABNUM SITUATIONS 
FOR MINORITY ADULTS 

1. The Job Corps* '^English as a Second Language''... contact Leon Schertler, 
head of the Job Corps Division of Program Direction and Coordination, 
U*^^. Dept. of Labor, Washington, D.C. 

2. Learning Through Hands... occupational opportunities for Mexican Ameri- 
cans... contact the Texas Educational Foundation, Inc., El Paso, Texas. 

3. SER... offers disadvantaged Spanish Americans a host of vital services 
which open up pathways to education and employment. contact SER, 

Los Angeles, Calif., Mr. Robert Cueller, Deputy Director for Planning, 
Evaluation and Management Information Systems. 

k. BOLT... Basic Occupational Language Training. ..Language training for 

the Spanish-speaiking adult. . .contact Mario Serrano c/o the Manufacturer's 
Hanover Trust company, New York, N.T. 

5. The Language and Thinking Program.... teach basic language via a multi- 
media approach... contact CEMBEL, Inc., St. Louis ^ Mo. 

6. Career Opportunity Program. .. .am educational eaireer development raodelbring- 
ing low-income area adults into classrooms.... contact Education 
Development Center, Inc., Newton, Mass. 

7. A wide variety of materials are available from the NATIONAL MULTIMEDIA 
CENTER FOR ADULT BASIC EDUCATION. . .contaat Mr. Lloyd L. Feinstein, Adult 
Continuing Education Center, 1^ Normal Avenue, Montclair State College, 
Upper Montclair, N.J. 

8. Allen, R. L. and Allen V. F. Listened Guess ,... a set of books, tapes 
and records giving practice in intensive listening skills. •..contact 
McGraw Hill Company, N.Y. 

9. Dorry, G. N* Games for Seco nd Lgnguage j^aiimia, ♦ . .Games that may be 
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used by individuala and groupa of all ages to learn a new language.... 
contact McGraw Hill Company, N. T. 

10. Kngligh Grammar Exercieee , Special English,... a series of tapes de- 
signed for non-native speakers of English.. .contact Macmillian Co., 
New Tork. 

11. Project STRIVE... a project to enable adults to become more confident 
through a greater competence in managing their lires and to become 
more coamitted to pursuing learning. This project is dedicated 'to 
providing useful information and education to adults who have attended 
but never completed high school. . .contact Mr. John Golden, Corporation 
for Public Broadcasting, Washington, D. C. 



PRODUGEES AND DISTRIBUTOBS OF AUDIO-VISUAL MATERIALS 

IN SPANISH 

Write to them for information and catalogs. Some of the materials are 
for purchase, others are for rent or lending. Some are in English, 
but about the Spanish-speaking in the U. S. 

Allend'or Productions Audio Visual Center Media Library 

^321 Woodman Ave. The University of Iowa 

Sherman Oaks, Calif* 9^103 Iowa City, Iowa 522^ 



16 nmi Films for Adults ^ 

Allyn & Bacon 
^70 Atlantic A e. 
Boston, Mass. 02110 

Tapes with books. For Children & Adiilts 

American Book Go. 
300 Pike St. 
Cincinnati, Ohio ^5202 

Records & Tapes. For Adults 

American Dental Association 
211 East Chicago Ave. 
Chicago, 111. 606II 

16 mm Films & 35 nim Films trips. For All. 

American Documentary Films, Inc. 

379 Bay St. 

San Francisco, Calif. 

Films for Young Adults 8e Adults. 
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16 mm Films for Young Adults & Adults 

Audio Visual In»tx!uetional Media 

Services N. W. 
Handelskade 8 

Curacao, Netherlands Antilles 

P. 0. Box 1010 Hollywood, Calif. 

16 mm Films for Adults on several subj 

Audio-Visual Productions 

8 East 36 St. 

New York, N.Y. IOOI6 

Films for Young Adults & Adults 

B. F. A. Educational Media 

2211 Michigan Ave. 

Santa Monica, Calif. 90*10** 

16 mm Films in all subjects. 

Bailey Films 

6509 De Longpre Ave. 

Hollywood, Calif. 90028 

Films for Children. Some might be 
used with Young Adults & Adults. 



-1^ 

American Management Association, Inc* 
130 50th St. 

NeW York, N* Y. 10020 

Films for Adults. 

Arte y Cultura, A. C. 
Liverpool No. W 5to piso 
Mexico 6, D.F. 

Filmstrips with records. For Adults. 

Atlantic Productions, Inc. 
1252 La Granada Dr. 
Tliousand Oaks, Calif. 9136O 

Films for Young Adults & Adults ' 

Auriio Lingual Educational Press 

West Park Ave. (Box 390) 
Long Beach, New York II56I 

Materials to teach Spanish as a 
second language. 

Capitol Records 
Hollyvood and Vine 
Hollywood, Calif. 90028 

Records. For All. 

Carousel Films, Inc. 

1501 Broadway 

New York, N. Y. IOO36 

16 ram & 8 mm Films. 1 in Spanish 
on the miracle of reproduction 
"The day lil - begins** 

La Causa Distribution Center 
3725 E. l^f St. 
Oakland, Calif. 

Films. For Young Adults & Admits. 

Center for Mass Communication of 

Columbia University Press 
362 w. 113 St. 
New York, N. Y. 10025 

16 mm Films. For Adults 



The Blue Giraffe, Ltd. 
23-80 48th St. 

Long Island City, N. Y. 1103 

Records, Folklore, Musir Cji 
several countries. 

Brandon International Films 

221 V. 57th St. 

New York, N. Y. 10019 

16 mm Films for All. 

Bray Studios Inc. 

630 9th Ave. 

New York, N. Y. IOO36 

16 mm Films for All. 

Caedmon Records 

505 8th AVe. 

New York, N. Y. IOOI6 

Records. For All. 

Cooks Records 
101 2nd St. 
Stanford, Conn. 

Records. For Young Adults & Adults. 

Coronet Films 

65 E. South Water St. 

Chicago, 111* 60601 

16 mm Films for All. 

R. D. Cortina, Co. 

136 w. 52 St. 
New York, N. Y. 

Tapes & records. For All. 

Crown Publishers 
419 Park Ave. S. 
New York, N. Y. IOOI6 

Records for Adults. 

Crusade for Justice 
16th & Downing 
Denver, Colo. 

Films for Young Adults & Adults. 
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Centre Audio Visual Educativo, A. C. 
Liverpool 65-206 
Mexico 6, D. F. 

Filmstripe for Adults. 

Charles Cahill & Associates 
57^ Sunset Blvd. 
Hollywood, Calif. 90028 

Films & records. For All. 

Chilton Books 
^1 Walnut Street 
Philadelphia, Pa. I9IO6 

Filmstrips, tapes & records. For All. 

Churchill Film 

662 North Kobertson Blvd. 

Los Angeles, Calif. 9OO69 

16 mm & 8 mm Films for Young Adults. 

Ciae-Tcle 

6325 Santa Monica Blvd. 
Hollywood, Calif. 90035 

Films for All. 

CMS Records, Inc. 

1^ Warren St. 

New York, N. Y. 1000? 

Records on nmsical & literairy 
works of Latin Am. 

Factory Mutual Public Relations & 

Publications 
1151 Boston-Providence Turnpike 
Norwood, Mass. 02062 

Films for Adults. 

Film Associates 

11559 Santa Monica Blvd. 

Los Angeles, Calif. 90025 

16 mm films for All. 



D. C. Heath, Co. 
285 Columbus Ave. 
Boston, Mass. 02116 

Tapes for Adults • 

District of Columbia Tuberculosis 
8c Respiratory Disease Assoc. 
171^ Mass. Ave. N.W. 
Washington, D. C. 2OO36 

16 mm Films for Adults. 

Don Bosco, S. A. 
Apartado postal 920 
Mexico 1, D. F. 

Filmstrips & Films with records. 
For Children & Young Adults. 

Encyclopedia Britannica Educ. Corp. 
k23 North Michigan Ave. 
Chicago, 111* 60611 

16 mm & 35 ■» Films & Filmstrips. 

Eye-Gate House, Inc. 
146-01 Archer A^e. 
Jamica, New York 11^35 

Filmstrips & Records. For Adults. 

Hudson Photographic Industries, Inc. 

Irvington-on-Hudson 

New York, N. Y. 10533 

Educationiil filmstrips, some with 
cassettes & books* For Children. 

Indiana University 
Audio-Visual Center 
Bloomington, Indiana k7k01 

Films, 16 mm For Adults. 

Inter- American Safety Council, Inc. 

lUO Cedar St. 

New York, N. Y. IOOO6 

16 mm films & 35 »ni slides. For All. 
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Folkways/ScholaBtic Records 
165 W. k6 St. 
New York, N. Y. IOO56 

Records for Children. 

Friendship Press 
k75 Riverside Drive 
New York, N. Y. 1002? 

Filfflstrips & Records. For All* 

Gamco Industries, Inc. 
Creative Visuals 

Box 1911 

Big Spring, Texas 79720 

Transparencies for learning 
Spanish as a second language. 
For All. 

Graphic Arts Films, Inc. 
Box 176, Glenville Station 
Greenwich* Conn. O683O 

16 mm films. For Adults. 

Harcourt, Brace & World 
757 3rd Ave. 
New York, N. Y. 1CX)17 

Tapes & Records for learning Spemish 
as a second language. 

Harvest Film6, Inc. 

11 W. 42nd St. 

New York, N. Y. IOO36 

16 ram films for Adults. 

McGraw-Hill Text Filra Division 

330 West 42nd St. 

New York, N. Y. IOO36 

16 mm films for Young Adults & Adults. 

Media Plus, Inc. 

60 Riverside Dr. Suite 11 D 

New York, N. Y. 10024 

Multimedia bilingual kit on the stories 
& legends of sorae Latin American 
countries. 



International Film Bureau, Inc. 
332 South Michigan Ave. 
Chicago, 111, 60604 

16 mm films, tapes, & filmstrips. 

Intemation Tutors 
17350 Gresham St, 
Northridge, Calif. 91324 

Audio-visual raethod to teacli Spanish 
as a second language. 

Institute Latinoamericano de la 

Communicacion Educativa ILCE 
Apartado I8862 
Mexico 18, D. F. 

Films, Filmstrips & other audio-visual 
materials. For Children & Young Adults. 

Alfabetizacion Laubach Mexicana, A. C. 
Berlin 26 Despacho 2 
Mexico 6, D. F. 

Slides for Adults. 



Records. Complete course to learn 
English tc Spanish. 

Lorraine Music Co., Inc. 
23-80 48th St. 

Long Island City, New York 11103 

Sound filmstrips & records. Teach 
Spanish as a second language. 

OAS Visual Arts Departraent 
Organization of American States 
Washington, D. C. 20006 

Filmstrips, slides 8e pictures. All 
levels. For loan only. 

The Ohio State University 
Department of Photography 
156 West 19 Ave. 
Columbus, Ohio 43210 

16 mm films for Adults. 



Linguaphone Institute, Inc. 

437 Madison Ave. 

New York, N. Y. 10022 
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Medical Communications, Inc. 

280 Park Art. 

New York, N.T. 1001? 

Filmstrips with records in medical 
subjects* 



Modem Learning Aids 

1212 Avenue of the Americas 

New York, N. Y. IOO36 

16 mm. films for Young Adults & Adults. 

Motion Pictxxre Service 
Of floe. of Information 
U. S. Dept. of Agricultxire 
Washington, D.C. 20250 

• 

16 mm. films & T. V. For Adults mainly, 

Multi-Media Productions, Inc. 

580 College Ave. 

Palo Alto, Calif. 9^306 

Films for Young Adults & Adults. 

National Audiovisual Center 
National Archives & Records Service 
General Services Administration 
Washington, D.C. 20^09 . 

16 mm. educational films, for Young 
Adults & Adults. Also, color filmstrips. 

National Film Board of Canada 
680 5th Avenue 
New York, N.Y. 



Pathescope Educational Films, Inc. 

71 Weyman Ave. 

New Rochelle, N.Y. 10802 

Tapes, filmstrips, books, aural 

review recordings. Teach Spanish 

as a second language, Secondary level. 

Paul Burnford Film Productions 
662 North Robertson Blvd. 
Los Angeles, Calif. 

Films for Young Adults & Adults. 

The Pennsylvania State University 

Audio-Visual Services 

•6 Willard Bldg. 

University Park, Penn. l6802 

Films for Lang^iage Arts, Advanced. 

Planned Parenthood-World Population 

810 Seventh Ave. 

New York, N. Y. IOOI9 

16mm. films on planned parenthood. 

Prothmann Associates, Inc. 
650 Thomas Avenue 
Baldwin, New York II5IO 

Slides on arts of Spain & Latin 
America. For Adults. 



Puerto Rico, Department of Educa- 
tio 

Division of Community Education 
San Juan, Puerto Rico 

Films for Adults. 



16mm. films. For All. 
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National Textbook Corp. 
8529 Niles Center Road 
Akokie, 111. 60076 

Records & Tapes. For All. 



QED Productions 

2921 West Alameda Ave. 

Burbank, Calif. 91505 

16 mm. films for Young Adults & Adults. 
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Pyramid Films 
Box lOhS 

Santa Monica, Calif. 90^6 

Films to learn Spanish as a second 
language. High School. 

Singer 

13'^5 Diversey Parkway 
Chicago, 111. 6061k 

Filmstrips with cassettes or 
records. For All. 



Quality Film Laboratories Co. 
^50 West 56 St. 
New York, N. Y. 

Films for Adult Education. 

RCA Educational Sales 

1153 Avenue of the Americas 

New York, N. Y. IOO36 

Records & Tapes to teach Spanish as 
second languagt. Popular musical 
records of Latin American singers. 

RCA Record Division 

1 5 E. 2k St. 

New York, N. Y. 10010 

Records. For All. Popular music. 



Southwest Council of La Raza 
11 West Jefferson Ct. No. kl6 
Phoenix, Arizona 

Films for Young Adults & Adults. 

Southwestern Cooperative Educa- 
tional Laboratory 
117 Richmond Dr. N. E. 
Albuquerque, New Mexico 87IO6 

Video tapes for Adult Basic 
Education. 

Spanish Music Center, Inc. 
Belvedere Hotel 
319 W. W St. 
New York, N. Y. 

Records for All. 



Regents Publishing Co. 
2C)0 Park Avenue South 
New York, N. Y. IOOO3 

Tapes for Adults. Spanish Grammar. 

Round table Films 

321 South Beverly Hills 

Beverly Hills, Calif. 90212 

16 mm. films for Adults. Advanced. 



Spoken Arts 

59 Locust Ave. 

New Rochelle, N. Y. IO8OI 

Records for All. 

Henry Strauss Distributing 

Corporation 

31 W. 53 St. 

New York, N. Y. IOOI9 

16 mm. films for Adults. Advanced. 



Saiidak, Inc. 

k East W St. 

New York, N. Y. 1001? 

Slides for All. 



Science Kit, Inc. 
2299 Military Rd. 
Box 69 

Tonawanda, New York 1^150 
Science kit with Spanish manual. 



Teaching Film Custodians, Inc. 

25 West ^3 St. 

New Yorki N. Y. IOO36 

Films showing the principles and 
methods of teaching a second 
language . 

Trans-World Films, Inc. 
332 South Michigan Ave. 
Chicago, 111. 6060^ 

16 mm. films; tapes 8e filmstrips. 
For All. 
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Secretaria de Salubridad y Asistencis 
Dr. Jorge Gage Barragan, Director 
Seccibnc Direcci6n 
Lomas ae 1 Lateras 
Mexico \ K \). F. 



Films for Yt^ung; Adults & Adults. 
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United Farm Workers Organir.inK 

Committee 

P. 0. Box 130 

Delano, Calif. 

Films for Young Adults & Adults. 
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Universal Education t Visual Artb 
221 Park Avenue South 
New York, T. 10005 

16 mm. films for Chi dren. 

University of Wisconsin 

Bureau of Audio Visual Instruction 

Madison , Wisconiin 

Films for Young Adults & Adults 



Urban Media Materials 

P. 0. Box 155 

Flushing, New York II365 

Films for Young Adults & Adults* 



Utah Migrant Council 
Salt Lake City 
Utah 

Films for Young Adults & Adults. 

Visual Products Division 
5 M Company 
Box 55^^ 

St. Paul, Minnesota 55IOI 

Transparencies to teach Spanish as 
a second Language. 



Walt Disney 

800 Sonora Avenue 

Glendale, Calif. 91201 

16 mm. films for All. 

Weston Woods 
Weston, Corvee ticut 
06880 

Motion pictures, filmstrips, 
sound filmstrips, super 8 sound 
recordings, cassettes. For Children. 

World Council of Credit Unions, Inc. 
1617 Sherman Ave. 
Box ^51 

Madison, Wisconsin 55701 

16 ram. films & 55 nmi. slides on 
credit unions ^ 

WFF'N PROOF 
P. 0. Box 71 

New Haven, Connecticut O65OI 
Equation games in Spanish. 

The Disc Shop 

1815 Connecticut Ave. N. W. 
Washington, D.C. 

Records. For All* Popular music 
8c selected readings. One of the 
best collections of records in 
Spanish in the U. S. 
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Appendix 
IBOTOTIFB MEDIA DEVELOIKERI 



A BER)BS 

Subsitttd to 

T»l»co—imicatlong Project 

321 Arnold House 
UniTersity of Mwerachuaetts 
Aahersti Maes* 01002 



Dr. J«an C«bea 

School of Education 
UniTersity of Maaaachusetts 
Amherst, Massachusetts 01002 

August 16, 197^ 



Thou|^t« on the Design of Culturally auad Linguistically 
Specific Instructional Materials 

In designing instructional materials for specific communities it is 
essential that one first know and understand the comnunity^ The designer 
must hare personal knowledge of the people and irtiere they lire* It is not 
sufficient to read about then and their problems* The designer needs to 
identify issues which coae out of the concrete experience shared with him 
by members of the community* To the degree that the designer can understand 
the needs of the group and the nature of their community life will the 
instructional material attain the focus necessary to achiere its goals* 

Each of us filters experience in a unique way** 7%e result is information 
which conforms to a pattern or arrangement which we find satisfying* Because of 
this fact the instructional materials designer needs to check his choice of 
organisation, images, words and music using community adrisors as ^'filters*" 
This procedure insures that designer bias is limited and that specific 
' community characteristics are emphasized* 

Media that has been dereloped out of a specific community focus, using 
images from that community accompanied by narration reflecting the speech 
of that community should communicate best to members of that specific 
community* 

In practice this means that instructional materials using this approach 
are not readily useable by other groups because of their specific group 
identity* As with indiYi dualized instruction the material should be most 
effectire with the group for which it was designed* 

Usinj^ the Culturally and Ling;uistically Specific Approach 

With regard to the Urban Learning Centers, the design of instructional 
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or learning mattrials for use by the comimxnity could be done by members 
of the community itself. Some members could be trained in the design 
and production of instructional materials. The process would allow for 
the development of materials having a local commimity focus* Central to 
this approach would be the use of individuals who are culturally and lin- 
guistically distinct. In questions where the production presented com- 
plexities beyond the technical expertise of Urban Learning ^^^^^^^f^ ^^^7 
could have access to college and xmiversity staff and facilities to aid 
in solving problems. 

In short, the community supplies the manpower to run the Urban 
Learning Center and to develop some learning nodules dealing with matters 
of importance to those living in the area. 

Developing the Instructional Material 

It seems advisable for ULC*s to be able to design and gather the basic 
elements of the instructional materials to be developed. For example, 
in the case of the slide/ tape on housing in Springfield which accompanies 
this report the baisic elements were slides and music. The ability to 
photograph the places and persons who were to appear in the slide show was 
the minimum requirement in developing the learning module. The slide/tape 
module required equipment capable of taking photographs outdoors fiS well as 
indoors. This equipment would minimally be a single lense reflex camera 
with an electronic flash. 

The nature of automatic photographic equipment today make it entirely 
feasible to train c community member in the use of a "^^mm camera and to 
expect that the resulting co3or slide would be adequate for instructional use. 
In the case of the video tape module the situation was similar^ For 
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example, the operation of video tape equipment is, in some regards, even 
simpler than photographic equipment. The making of a-^ video recording is 
a process which is quickly learned. 

In the case of both photographic slides and video tape for media modules 
the final production procedures requires equipment and skills which might 
not readily be found in Urban Learning Centers. It is for this reason that 
it would be recommended that the services of the audio-visual center of a 
nearby college or university be considered. Such a relationship could be 
■ratually beneficial as each would gain; ULC in the extra equipment made 
available to it and the college the opportunity to be involved with real 
issues and needs. 
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Cost of Instructional Materials 

In determining the cost of slide/tape and video tape modules accom- 
panying this report one needs to look at the following: 



Materials: 



Labor: 



Slide /tape 
6 each' 



VTR - 



6 each 



Slide/ tape 
VTR 



55nuD film and processing @ 7 %k2 
graphics materials $10 
audio tape % g 



557 



1/2 inch half hour rideo 
tape « 12 
audio tape 
graphics materials 



172 
t 5 

no 

$97 



60 hours @ ? 
70 hours @ ? 



One can see from the above that labor is a factor which will contri- 
bute greatly to the cost in direct proportion to the rate being paid for 
labor • 

It goes without saying that the cost of developing prototype material 
is always greater than the unit cost once it is in production. Culturally 
and linguistically specific materials will be relatively expensive to pro- 
duce but if they do their job well then it will justify the expenditure. 
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Telecommunication Project Prototype Media for 
Urban Learning Center 

Overview: 

The baaic preniaea underlying the production of the prototype aedia 
Bodulea to be used in Urban Learning Centera were the following: 

a) They were to be cultural and linguiatically specific 

b) They were to deal with subjects of interest to the urban 
coainmity 

c) They were to utilize relatively simple technology to produce 
the aesaag^a 

Two groups were selected to function as target populations for which 
learning materials would be deaigned, one was black the other was Spanish 
speaking (Puerto Hican), 

Content for the learning Materials was selected fro« aMng the subjects 
of greatest interest to the Co««unity Advisory Council. These were housing 
repair to rental property and information about the University Without Walls. 

Slide/tape amd video production were chosen as the medium for coomuni'- 
cation because they were the least complex and extensive training was not 
netesaary for their adequate utilisation* 

Design of media 

It was decided that each medium (slide/tape, video) would be used with 
each population group* 

The slide/tape was selected for the housing module because it was felt 
that color would add interest and that it would lend itself to a straight 
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forward preaentation of information. On the other hand, video was used 
with the University Without Walls module as it deals basically with a 
student's view of what the DWW I^o^am means to him and what he would 
advise others who want to enter the program. The intimate one-on-one 
nature of video makes it a natural choice for this case* 

In the case of each medium it was decided to select faces and places 
which could be easily identified as culturally specific* 

The text was kept simple and direct avoiding complex wording. The 
English scripts were written first and then translated into Spanish. All 
titles were translated into Spanish except those for vdiich there was no 
Spanish equivalent or which related to a specific agency which could not 
be identified otherwise. The scripts are attached as Exhibits A and B. 

The narrators were chosen for their culturally and linguistically 
specific voice quality. The Spanish narrator was a Puerto Rican. 

Music for the module was selected with each group in mind, rhythmic, 
and easily ixientifiable. 

Credits and Titles were chosen to indicate: 

a) project sponsorship (Tele connmni cation Project etc.) 

b) identification (Urban Learning Center) 

c) hypothetical series (For Tour Information) 

d) specific topic (Housing in Springfield) 

e) ixifomation to be gained from the module (Getting It Fixed) 

Production Procedure 
A. Slide/Tape: 

1) .Tentative script prepared after gathering information on needs, 
regulations, procedures and locations for shooting housing. 
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2) Photographing sites and indiridualB 

3) Simplification of script 
k) Translation into Spanish 

5) Preliminary Assembly on li^t box 

6) Preparation and copying of credits and titles 

7) Selection of nusic 

8) final Assembly of slides, titles and credits 

9) Becording of narration and music 

10) Be-recording and editing for exact time 

11) Transfer to Vollensak cassette 

12) Addition of pulses for slide change 
Video Tape: 

1) Tentatire script prepared after gathering information on 
program and selection of UW student 

2) Video taping of location at the University of Massachusetts 

3) Video taping interriev with UW student 
k) Simplification of script 

5) Translation of script into Spanish 

6) Preparation of credits and titles 

7) Video taping still photos, slides, credits and titles 

8) Editing titles and University sequence i 

9) Editing interview and credits ' 

10) Selection of music 

11) Becording narration and music 

12) Dubbing narration and music onto video tape 
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Equipment Us<id 

A. Slide/T«ip«: 

1) 35 single lense reflex and electronic flaeh 

2) casfsette recorder 

3) phonograph 

k) , reel-to-reel tape recorder and microphone 

5) oop7 steind and lif^ts 

6) li{^t box 

7) slide projector 

8) cassette sync recorder 
Video Tape: 

1) Portable 1/2" Video tape recorder 

2) Quartz li^ts 

3) Extension cables 
k) Microphone 

5) Tripod 

6) VTR Editing unit (Sony 3600 & 365O) 

7) Beel-to-reel tape recorder 

8) Phonograph 
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Exhibit A 
Prototype Media for 
Urban Learning Center 



"Springfield Housing: 
Getting It Fixed" 



A Slide/Tape Presentation 

Submitted to 
Telecommunications Project 

321 Arnold House 
University of Massachusetts 
Amherst, Mass. 01002 

by 

Dr. Juan P. Caban 
School of Education 
University of Massachusetts 

August 1974 
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1)1. - 



1. Title: 



VIDEO 

"TELECOMMUNICATIONS 
PROJECT 
UNIVERSITY OF 
MASSACHUSETTS 
AMHERST" 



AUDIO 



MUSIC 



2. Title: "URBAN 

LEARNING CENTERS" 

3. Title: "FOR YOUR 

INFORMATION" 

A. Title: "HOUSING IN 
SPRINGFIELD" 

5. Aerial view Springfield 

6. Project Housing 



7. Black Couple 



Wherever you live in Springfield 
you have certain rights as 
tenants 
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VIDEO 

8. Title: '^RIGHTS OF TENANT" 
' 9. Title; "GETTING IT FIXED" 



10. Super 

"Getting It Fixed" 
over radiator 

11. Super 

"Getting It Fixed" 
over broken window 



AUDIO 

These rights are protected by laws 

The housing you rent must meet 
the housing standards set by the 
Springfield Housing Authority 

If your apartment (Pause) 
has no heat (Pause) 

or a broken window (Pause) 



12. Super 

"Getting It Fixed" or peeling paint (Pause) 

over peeling paint 



13. Super 

"Getting It Fixed" or leaky faucets, you can get it 

over leaky faucet fixed at your landlord's expense 
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VIDEO 

I'l. MAN LISTEN ON TELEPHONE 



15. CODE ENFORCEMENT BUREAU 



AUDIO 

The first thing you should do is 
contact your landlord (Pause) 
Tell him what is wrong with your 
apartment and ask him uO fix it. 

If your landlord does nothing 
for two days you should contact 
the Code Enforcement Bureau 



16. BUILDING Located at the Springfield 

y Health Department Building at 

1414 State Street 



17. Super 



737-5304 
SIGN 



Follow the sign to the Housing 
Department or call 737-5304 



18. MAN BEHIND DESK 



The Code Enforcement Bureau will 
tell your landlord to fix your 
apartment. This service is free. 
Your landlord will pay for the repairs. 



19. SIGN: 

"HAMPDEN COUNTY 
HOUSING COURT" 



If the repairs are not done by the 
required time, your landlord will be 
taken to court. 
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VIDEO 



20 • Building 



21. Court House 



AUDIO 

Your landlord cannot force you 
to move because you use these 
services. Threats from your landlord 
should be reported to the Housing 
Coiirt clerk. 



located in the Superior Court Building 
on Elm Street near City Hall 

The Hoiising Court clerk will 
investigate and take your landlord 
to court if necessary 



22. Broken window 

23. Neighborhood Office 

24. Sign: "Greater Springfield" 



At any time for any problems 

with your housing or landlord, you 

can contact a local Neighborhood Office 

of the Community Council of "Greater" 

Springfield, 



25. Women at desk 



Their personnel will help you and 
see that your problems are solved. 



27. Title: 



"PRODUCER: 

JUAN P. CAB AN 
ASSISTANT: 

NICOLAS D'OMBRAIN" 



28. Title: "University of Massachusetts 
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"VIVIENDAS EN SPRINGFIELD" 



ERIC 



VIDEO 



AUDIO 



1. 



Tltulo: 



It 



PROYECTO DE 



MUSICA 



TELECOMMUNICACION 
UNIVERSIDAD DE MASSACHUSETTS 
AMHERST" 

2. Titulo: "CENTROS URBANOS 

DE ESTUDIO" 

3. Titulo: "PARA SU INFORMACION" 

4. Titulo: VIVIENDAS EN 

SPRINGFIELD 

5. Vista aeria 

6. Casas 

7. Pareja Donde quiera que usted resida 



en Cpringfield 



8- Titulo: DERECHOS 



Tiene ciertos derechos como 



DEL INQUILINO 



inquilino. 



La ley protege estos derechos. 
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VIDEO 

9. Titialo: "REPARACION" 

V 

10. Super 

"REPARACION 
(sob re radiador) 

11. REPARACION 
(sobre vidrio roto) 

12. REPARACION 

(sobre pintura descascarada) 

13. REPARACION 

(sobre pluma de agua rota) 

14. Hombre con telefono 



AUDIO 

La vivienda que ustedaalquile debera 
estar de acuero con las normas 
establecidas por el Negociado de 
Viviendas de Springfield. 

si su apartamento carece de 
calefaccion, 

tiene algun vidrio roto. 



pintura descascarada 

o plumas de agua rotas, usted 
puede mandar a hacer estas 
reparaciones cargandoselas al casero. 

Haga lo siguiente: Primero, 
comuniquese con el casero. (Pausa) 
Notifiquele lo que sucede con su 
apartamento y pidale que lo arregle. 
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VIDEO 

15. Titula: CODE ENFORCEMENT 
BUREAU 



16. Super 



CALLE STATE NUM. 
(Edificio) 



1414 



17. Super 



TELEFONO 737-5304 
(Rotulo) 



18. Hombre detras de escritorio 



19. Rotulo: 

"HAMPDEN COUNTY HOUSING 
COURT" 



AUDIO 

Espere dos dias solamente. Si el casero 
no cumple, comuniquese con la oficina 
de "Code Enforcement Bureau" 

Localizada en el edificio del 
Departamento de Salud de Springfield 
Calle State Num. 1414 

Siga el rotulo del Negociado de 
Viviendas o llame el ntimero 737-5304 

La Oficina de "Code Enforcement Bureau" 
le exigira al casero que arregle su 
apartamento. Este service es gratuito. 
El casero pagara por los arreglos. 

Si los arreglos no estan completos 
en el plazo indicado, el casero sera 
llevado a la corte. 



20. Edificio 



Su casero no puede obligarle a Ud. a 
mudarse por haber hecho uso de estos 
servicios. Cualquier amenaza de parte 
del casero debera ser notificada a la 
persona encargada en la Corte de 
Viviendas . 
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VIDEO 
21. Corte Supreiiia 



22. Venta vota 



23- C^f\cina 



24. Rotulo: "Greater Springfield" 



AUDIO 

situada en el edificio de la Corte 
Suprema en la Calle Elm cerca de la 
Alcaldia. 

La Persona encargada investigara el 
caso y llevara al casero a la corte 
si fuera necesario. 

Todo probleina relacionado con su 
vivienda o casero 

debera comunicarse a la Oficina 
local del Concilio de "Greater" 
Springfield 



25. Honibre detras de un 

escritorio 

26. Titulo: 

"PRODUCER: 

JUAN P. CAB AN 
' ASSISTANT 

NICOLAS D'OMBRAIN" 



27. Titulo: 

"University of Massachusetts" 



donde se le ayudara a usted a 
resolver cualquier problema de esta 
indole. 



MUSICA 
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Exhibit B 
Prototype Media for 
Urban Learning Center 



•^Inivtreity Without Walls" 



A Video Presentation 
Submitted to 
Telecommunications Project 
321 Arnold House 
University of Massachusetts 
Amherst, Mass. 01002 



by 

Dr* Juan P. Caban 
School of Education 
University of Massachusetts 



August 197^ 



I 
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VIDEO 



AUDIO 



1. Title: "TELECOMMUNICATIONS 
PROJECT 
UNIVERSITY OF 
MASSACHUSETTS 
AMHERST" 



MUSIC 



2. Title: 



"URBAN 



3. Title: 



LEARNING CENTERS' 



"FOR YOUR 



INFORMATION" 



k. Title: "FROM TOP OF 

UNIVERSITY OF MASS. 
LIBRARY DOWN TO 

» 

- - PATIO ROOM TO 
STUDENTS walking" 



More people are going to college 



today than ever before. More pro- 



graffls are available to meet their 



needs. 



5. Title: 



"UNIVERSITY 



WITHOUT WALLS" 



40o 



University Without Walls is a 



special undergraduate program 



for full time students leading to 



a bachelor's degree. 
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VIDEO 



6. MS. BLACK GIRL 



7. SERIES OF C.U. OF 



STUDENTS 



8. L.S. STUDENTS IN CLASS 



AUDIO 



Universities are now offering more 



programs designed to meet the needs 



of individuals who might not 



normally have the opportunity to 



attend college. 
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9. C.U. STUDENT 



10. L.S. UNIVERSITY POND, 



PAN TO: FINE ARTS 



BUILDING, ZOOM TO: 



C.S. OF BUILDING 



We recognize that people often have 



experiences that parallel university 



study. 



University Without Walls gives 



credit not only for academic study 



but also for such related experiences 



as work, technical training, travel. 



special skills and other life 



experiences that are not normally 



related to traditional academic 



programs • 



Each student negotiates his program 



with a University of Massachusetts 



faculty member in accordance with 



his own needs. 
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vmBo 



AUDIO 



11* C.U. Ed Donawa 



Mr* Ed Donawa, who has been in 



the University Without Walls pro- 



gram for a year shares with us 



his feelings about the program* 



12. M.S. DONAWA 



(Tht rest of program 



follows the unfolding 



thoughts Donawa has 



on UWW — Camera 



(Ed Donawa discusses his views 



on University Without Walls and 



what students in the program 



should be aware of in their rela- 



tions to instructors*) 



select shot according 
to natural interest) 

13* L*S* Donawa and his wife 

sitting on couch in 
his living room 

l^f* Title: "PRODUCER: 



MUSIC 



JUAN P. CABAN 



ASSISTANT 



JEFTERY RABIDOUX 



15. Title: '^UNIVERSITY 

OF MASSACHUSETTS'* 
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Prototype Media for 
Urban Learning Center 
(Spanish Version) 



"La Universidad Sin Paredes" 



A Video Presentation 
Submitted to 
Teleconwmnicatione Project 
321 Arnold House 
University of Massachusetts 
Amherst, Mass. 01002 



by 

Dr. Juan P. Caban 
School of Education 
University of Massachusetts 



August 197^ 
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VIDEO 



AUDIO 
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1. Titulo: "PRQJECTO DB 



(MUSICA) 



TELECOMMUNICACION 



UNIVERSIDAD DE 



MASSACHUSETTS AMHERST" 



2. Titulo: "CENTROS URBANOS 



DE ESTUDIO" 



3. Titulo: "PARA SU 



INFORMACION" 



^. L.S. Desde el tejado la 



biblioteca de la Unireraity 



de Mass. hacia el patio — 



zoom hacia estudiantes 



CPininando 



5* Titulo: "UNIVERSIDAD SIN 



PAEEDES" 



(MUSICA DB FONDO) 
Un sinnumero de personas asiste a 
colegio hoy mas que antes^ Existen 
muchos programas de estudio que 
reeponden a las necesidades del 
estudiante universitario^ 

Algunas universidades ofrecen pro- 
programas disenados para satisfacer 
las necesidades de aluranos que nor- 
malmente no tendrian la oportunidad 
de asistir a la universidad* 
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Video 



AUDIO 



6. M»S# Estudiante Siguiendo 
Por Unva Serie de 
C«U« *s De Otros Estudiantes 

?• M*S* Estudiantes en el Salon 
de Clase« 



8* L*S* Laguito De La Universidad, 
Pan to: Edificio de Bellas 
Artes, 

Zoom to: C*S* Del Edificio 
9* C*U* Francisco Ojeda 



Reconocemos que a veces algunos 
aluranos han tenido experiencias 
paralelas a los estudio academicos* 

La Universidad Sin Paredes otorga 
creditos, no solaraente por estudio 
academico, sino tambien por experiencias 
tales como entremaniento tecnicoi 
trabajo realizado, viajes empren- 
didos, aptitud, etc*, relacionadig 
normalmente con programas de estudio 
academico tradicional* 

El estudiante prepara su programa de 
estudio de acuerdo con sus necesidades, 
con la ayuda de un profesor de la 
Universidad de Massachusetts • 

El scnor Francisco Ojeda quien ha 
estado en el program de la Universidad 
Sin Paredes durante el periodo de un 
ano, expresa bus ideas sobre el mismo# 
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VIDEO 



AUDIO 



10. M.S. Senor Ojeda 



Y lo que significa para el estudiante 



(La Coninuacion Del 



adulto el asistir a la Universidad 



Programa Determina la 



Sin Paredes, la que exige Del 



Seleccion De Vistas 



Fotograf icas) 



Principiante Docunantar sus experi- 



encias para recibir credito en el 



JUAN P. CABAN 
ASSISTANT: 

JEFFERY RABIDOUX 



12. Tituio: 



"UNIVERSIDAD DE 



MASSACHUSETTS' 



programa. 



11. Tituio: "PRODUCER: 



MUSICA 



• 30- 
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Appendix £ 



Original and Revised Brochoree 



E-1 - Original 
J E-2 - ReTised 
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E-l 



. . 4 



B-5 



The following brochures were designed to be folded in thirds. The 
portion forming the outside cover, being shown as the outside of the 
brochure and the portion viewed when the brochure is unfolded, being 
shown as the inside. 
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KJLT LEARNING CENTER 
FRANKLIN ST* 
3RCESTER, MASS. 01606 
3RCESTER PUBLIC SCHOOLS 



10 



rr*S BASIC . . . EDUCATION HELPS 
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